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PEEFACE.     y 

This  work  has  been  prf^pared  at  the  request  of  many 
Teachers  and  Inspectors,  to  meet  an  acknowledged  want 
in  connection  with  the  High  and  Pubhc  Schools  of  this 
country.  It  contains  aU  the  papers  that  have  been  set 
at  the  Provincial  Examinations  since  1871,  together 
v/ith  a  large  number  of  additional  questions,  original 
and  selected,  some  of  which  have  been  specially  prepared 
by  Mathematical  teachers  of  unquestionable  ability. 
The  questions  have  been  arranged  in  sets,  similar  in 
character  and  about  equal  in  difficulty  to  those  usually 
given  at  the  various  examinations  instituted  by  the 
Educational  Department  of  Ontario. 

This  arrangement,  it  is  believed,  will  be  found  of  great 
advantage,  as  affording  the  best  means  of  iuteUigeut 
training  and  the  best  preparation  for  the  examinations 
referred  to.  To  be  successful  at  these  examinations, 
students  must  be  trained  to  a  complete  independence  of 
the  mechanical  rules  and  routine  of  the  ordinary  text- 
books. This  independence,  with  the  self-reliance  result- 
ing from  it,  is  to  be  secm-ed,  not  by  solving  questions  set 
under  given  rules  and  formulas,  but  by  constant  practice 
in  properly  prepared  sets  of  problems,  in  which  neither 
rule  nor  answer  is  at  hand  to  furnish  clews  and  crutch  ^s 
to  the  halt  and  blind.  For  such  practice,  abundant 
materials  will  be  found  in  the  following  collection  of 
problems,  which  is  sufficiently  large  and  varied  to  enable 
all  classes  of  students  to  make  the  necessary  prepara- 
tion for  the  searching  examinations  that  now  form  so 
prominent  a    feature    in    the    educational    system   of 
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OdUHo.  Tlie  work  can  be  used  with  great  advanfago 
by  all  pupils  that  have  mastered  the  fundamental  rules ; 
for  such  should  at  once  begin  to  solve  problems,  and 
write  out  solutions  with  a  proper  regard  to  neatness 
and  method. 

In  maintaming  the  eupenority  of  the  "Unitary 
Method,"  it  is  not  intended  to  assert  that  rules  should 
be  entirely  ignored.  On  the  contrary,  rules  have  their 
proper  place ;  but  the  pupil  should  be  the  master  of  the 
rule,  not  the  rule  the  master  of  the  pupil.  To  secure 
inUUsdual  training,  independent  methods  must  be  fol- 
lowed; but  for  the  sake  of  practical  facility  va.  reaching 
naults,  rules  may  be  framed  as  logical  inferences  from 
independent  investigation.  Take  for  example  question 
7,  page  17 ;  the  independent  solution  leads  to  an  easy 
praetieal  rule  for  solving  all  such  questions,  e.g. :  255 
4.*O6aB5100,  then  add  two  %  for  the  price  of  the  cot- 
ton ;  and  (us  a  similar  investigation  will  show)  subtract 
tkrm  %  for  the  price  of  the  city  property — and  so  a 
gtmral  rule  can  easily  be  stated.  Of  course  the  results 
wtt  more  easily  reached  by  the  rule  in  this  case ;  but 
thore  is  little  or  no  intellectual  disciphno  in  the  applica- 
tion  of  Uio  ruU,  tliough  there  is  in  tlio  investigation 
whieh  laads  to  it.  The  Unitary  Method,  the  general 
tboorjr  of  AriUimotic,  and  tlie  utility  and  true  function 
of  rulm  as  formulating  t};e  results  of  independent 
mMKming,  will  be  found  fully  treated  in  the  Canadian 
Edition  of  llambliu  Smith's  Arithmetic. 

Tba  PabUahors  will  be  glad  to  receive  information  aa 
to  Miy  arrori  whieh  may  have  crept  into  the  work, 
and  lo  ttftnfi^fr  any  snggcstioni  which  may  Iced  to  au 
im|trovain«nt  of  a  future  oditiou. 
ToMMio,  April,  1077. 
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THE  UNITARY  SYSTEM. 


The  Unitary  System  may  be  described  in  general 
tcims  as  the  method  of  solving  arithmetical  problems 
without  reference  to  formal  rules.  It  is  so  named  from 
the  fact  that  in  solving  questions  by  independent  analy- 
sis, we  usually  reason  from  the  given  elements  to  unity, 
and  from  unity  to  the  required  result.  The  unit,  how- 
ever, is  not  necessarily  one  of  the  given  elements ;  to 
secure  clearness  in  reasoning,  or  facility  in  solution, 
the  required  result  itself,  or  any  element  of  the  question 
logically  connected  with  that  result,  may  be  taken  as 
the  unit  of  reference.  In  attaining  the  two  important 
objects  of  instruction  in  arithmetic — valuable  inteUect- 
nal  discipline  and  practical  mastery  of  the  subject — the 
superiority  of  the  Unitary  Method  over  the  cumbrous 
and  mechanical  processes  of  the  ordinary  text-books, 
will  hardly  be  questioned.  These  methods  are  of  a 
purely  routine  and  arbitrary  character,  tending  to  induce 
a  "  numb  rigidity"  of  intellect,  as  well  as  a  hazy  and 
all  but  worthless  knowledge  of  the  subject.  On  the 
other  hand,  the  Unitary  Method,  demanding  as  it  does 
the  closest  attention  and  severest  exercise  of  the  reason- 
ing faculty,  familiarizes  the  mind  with  the  forms  ol 
strict  logical  inference,  and  tends  to  secure  that  power 
of  continuity  of  thought  which  is  the  very  essence  of 
intellectual  energy.  It  is  maintained  by  the  greatest 
scholars  and  the  most  successful  educators — mathemati- 
cal and  non-mathematical — that  arithmetic  thus  taught 
aflfords  a  logical  exercise  of  the  highest  value.  The  stu- 
dent is  compelled  to  set  clearly  before  himself  tlie  pre- 
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miaes  from  wiiich  be  reasons,  and  to  comprelicnd  so 
thoroughly  tlie  necessary  connection  of  the  successive 
steps  in  the  investigation,  that  he  can  hardly  fail  to 
acquire  logical  habits  of  thought  and  an  acute  perception 
of  the  essence  and  form  of  sound  reasoning.  The  great 
mass  of  students  will  never  attain,  in  even  a  limited 
extent,  these  iiivaluable  results,  unless  the  logical  sub- 
jects of  the  school  curriculum  are  lojicaUi/  taught.  * 
They  have  no  time  to  study  treatises  on  formal  logic  ; 
but  so  far  as  tmly  practical  results  are  concerned,  equal 
bcucfit  may  be  derived  by  constant  exercise  in  the  com- 
mon 1(^0  of  arithmetic — a  subject  which  all  must  study, 
and  which,  taught  on  the  Unitary  Method,  has  been  not 
inaptly  designated  a  veritable  Course  of  Logic  for 
the  People. 

The  method  will  bo  found  equally  effective  in  giving  a 
thorough  mastery  of  the  subject.  In  the  attempt  to 
prodooe  intelligent,  practical  arithmeticians,  the  old 
nnM^f|wt5»ftl  metliod  has  been  tried  and  found  wanting. 
Under  its  influence  students  become  slaves  of  rule  and 
furmola — uot  capable  of  interprotiug  the  formula,  and 
entirely  in  Uio  dark  as  to  the  reasons  of  the  rule.  The 
aUte  of  rales  can  never  have  an  intelligent  command  of 
the  tabjoct,  and  can  never  bo  truly  practical.  He  only 
is  tmly  practical  wlioso  knowledge  is  founded  on  reason- 
ing which  ho  fully  comprehends,  and  wlio  has  been  so 
tltoroughly  exorcised  in  logical  analysis  tliat  he  is  inde- 
imndoot  of  arbitrary  rules,  aud  obeys  no  laws  but  the 
iiecoMarj  laws  of  ntrict  logical  method.  Ilule-tauglit 
**  praetioU  "  aritlnnoticians  are  usually  found  to  be  any- 
lliios  bat  intdligcntly  practical  in  the  solution  of  prao- 
lii-n"  '        ■    V  are  charitably  told  what  rula 

ij  .1  mlo  lo  L;ic  prublonis  r,i\\\ 
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uuiTer  it ;  tliey  work  niecbauically ;  they  walk  by  a  blind 
f.iith  in  tlia  infallibility  of  the  rule-maker ;  they  art 
mere  machines  except  as  to  accuracy,  in  which  the 
machine  has  the  advantage  ;  they  become,  perhaps, 
expert  in  the  making  of  figures,  winch,  whatever  its 
value  as  an  exercise  of  the  muscles  of  the  fingers,  is 
absolutely  worthless  as  an  exorcise  of  mind.  Hence  it 
is  that  students  of  this  class  are  utterly  bewildei'ed  at 
an  examination  demanding  an  intelligent  Jinowledgo  ol 
the  subject,  and  a  moderate  power  of  independent 
thought ;  while  those  trained  to  habits  of  strict  analysis 
— taught  to  reason  with  mathematical  consistency  from 
the  known  to  the  unknown— come  up  to  such  examina- 
tions with  a  consciousness  of  power,  and  a  calm  seK- 
rehance  which  are  essential  to  the  highest  success. 

The  following  solutions  will  serve  to  illustrate 
the  simplicity  and  power  of  the  Unitary  Method,  as 
well  as  its  value  as  a  logical  exercise.  It  is  beheved 
that  those  who  thoroughly  master  tliia  chapter,  and 
n^)ply  its  principles  to  the  solution  of  the  Examination 
Papers  in  whicli  they  are  more  especially  interested,  will 
have  but  little  difficulty  in  passing  any  examination  for 
which  they  thus  faithfully  prepare  themselves.  The 
solutions,  it  will  be  seen,  are  written  out  with  consider- 
able minuteness,  all  the  successive  steps  in  the  reason- 
iug  being,  in  general,  given.  This  is,  without  doubt, 
t.ie  true  course  to  follow,  until  familiarity  witli  the 
method,  and  considerable  power  of  analysis  have  been 
ac|uired;  afterwards,  several  steps  may  be  combined, 
and  the  solution  much  simplified.  Decimal  fractions 
have  been  but  little  used,  not  because  they  are  to  be  dis- 
carded, but  because  analysis  by  vulgar  fractions  is  more 
readily  understood.     Of  coiuse,  the  pupil  is  in  due  time 
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to  be  tarr^:t,  for  example,  that n^, of  a  qimntity  n?ay  To 
obi&incil  by  mtUtiplying  it  by  '06  ;  after  proper  instnit- 
lion  and  reasouable  practice  be  will  be  able  to  use  either 
mlgar  or  decimal  fractions,  as  either  affords  the  easier 
solution  of  any  pi'oposed  problem. 

Various  other  solutions  of  these  problems  may  b3 
given ;  tlie  unit  may  be  varied,  or  may  be  obtained  in 
different  ways,  or  by  a  shorter  process ;  these  variations 
will  affonl  excellent  practice  for  the  student,  as  well  as 
for  tlie  teacher  who  wishes  to  make  himself  completely 
master  of  the  Uuitaiy  Method.    For  example : 

If  $1G  will  buy  20  lbs.  of  tea,  what  quantity  will  $-10 
bay? 


If  $1G  buys  20  lbs. 
.«.      1  bn'vs  f  f    " 
And  iO  will  buy  f  §  X  40. 


If  $1G  wiU  buy  20  lbs. 

.-.  $1^  buvs  i  lb. 
And$2}}(  =  $l)willbuyl]lbi. 

.-.    $40  will  buy  1^  x  4(\ 
(Since  ^^  is  ^  more  than  J  g.) 


If  $16  buys  20  lbs. 

.*.  $40  will  buy  20  x  2J,  since  40  is  2^  times  10. 

And  ao  on  with  any  of  the  following  solutions. 


THE    UNITARY    METHOD. 


I. — PROPOETION,    SIMPLE   AND   COMPOUND. 

1.  If  15  barrels  of  flour  cost  $111,   what  wiU  85 

barrels  cost  ? 

15  cost  111. 
•    1     t(      111 

and  35  "     iJLL£2i=$259. 

2.  If  25  11)3.  of  tea  cost  $16,  how  many  lbs.  can  be 
bought  for  $5G  ? 

$1G  will  buy  25. 

1  «<  2  5 

ana  50        "        f^x56  =  87Jlbg. 

3.  If  56  men  do  a  work  in  21  days,  how  long  will 
21  men  require  to  do  it  ? 

Time  for  66  men  is  21. 

"         1  man  "  21  x  50. 
and        "       21  men  "  ^^^=49  days. 

4.  If  the  4  lb,  loaf  costs  11  cents  when  flour  is  $0 
a  bbl.,  find  its  cost  when  flour  is  $7^  a  bbl. 

$6  price  demands  11  cents  a  loaf. 
.    1  «<  \i  it 

..X  fl 

and  71  "  yx  7^=13  J  cents. 

5.  A  bankrupt  owes  $3000 ;    his  assets  are  $1740. 
What  sum  will  a  creditor  receive  whose  claim  is  $350  ? 

On  $3000  $1740  is  received. 

•      U  1  1740  H 

and  "        350     4^2^x350  =  $203. 
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C.    The  expcuse  of  carpeting  a  room  was  $100  ;    if 
Uio  breadth  of  the  room  had  been  4  ft.  greater,  the  ex- 
pcuse  would  have  been  $120.     Find  the  breadth. 
§20  pays  for  4  ft.  of  breadth. 

1  (t  4  (t 

1  Tiff 

iiadlOO        "       ,^j  X  100=20  ft. 

7.  A  man  has  $2310  par  annum,  after  paying  an 
iuoome  tax  of  2^  cents  in  the  dollar ;  find  his  gross 
inoome. 

$0.97^  is  left  of  $1  income  {i.e.  after  tax  is  paid). 
.-.   1  "  \r^ 

and  2840      ••         ^e|>  x  2810=^x2310= $2400. 

8.  Wliat  quantity  of  carpet  27  in.  wide  will  cover  a 
room  18  ft  6  in.  long  by  12  feet  4  in.  wide  ? 

Eoomoontams  18Jxl2i=— -^-^  sq.  ft. 
Sineo  the  carpet  is  2|  ft.  wide,  we  get 

2^  sq.ft.  carpet  in  1  ft.  length. 

9.  If  41  of  a  ton  of  coal  cost  $1.25,  what  will  1^ 
toniMttf 

{}  oost  $H. 

andl/,  "    yxHx33  =  $8. 

10.  If  80  taaa  can  dig  60  yds.  of  earth  in  4  days, 
bow  maaj  yards  oan  80  men  dig  in  0  days  ? 

SO  num  in  4  days  dig  00. 
1  ••4  ••  5:;. 
1        ••1        "         -•"*- 
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go  "1  "  eoy^o^ 

20X4  ' 

•    80        "9         "  oA^3oiL»  =  202i. 

11.    If  GO  bushels  of  oats  last  G  horsea  for  60  days, 
how  long  -will  75  bushels  last  15  horses? 
6  horses  eat  GO  bu.  in  50  days. 
1        "  GO      "      60x6. 

1         "  1 


15        «  1 


CO    • 

floxe 

6OX  15* 


and  15        "  75      "      ^^I-=25  days. 


12.     If  120  bushels  of  oats  last  14  horses  56  days, 
in  how  many  days  will  G  horses  consume  90  bushels  ? 
14  horses  eat  120  buch.  in  56  days. 
.-.1  "  1        "        «-«y|-i^  days, 

and  6  "  90        "       AGJ<j4X9_o_93<jays. 

120X0 

n. — PEECENTAGE,  INTEREST,  DICCOUNT,  PROFIT  ANP  LOSS. 

1.  A  city  of  17000  inhabitants  increases  in  a  given 
time  to  20,000  ;  find  the  increase  per  cent. 

Increase  on  17000  is  8000. 

•  ((  1    ««     sooo  s 

and  "  100  "  -^Vxl00=17||. 

i.e.,  "      per  cent.  =  17y|. 

2.  A  merchant,  after  a  business  of  5  years,'  found 
his  capital  increased  to  $28000,  showing  a  gain  of  GO 


Note. — In  questions  like  10  and  11,  the  pupi]  should  be  re- 
quired to  give  every  step  of  the  reasoning  till  he  is  thoroughly 
familiar  with  the  method ;  afterwards  he  may  be  allowed  to  com- 
bine several  of  the  intermediate  steps,  as  e.  a.  Ex,  12. 
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per  oeat  on  his  original  capital.     Find  tliat  capital. 
$160  would  come  from  $100  original  capital. 

and  28000  "  |^x  28000=^17500. 

8.    Bequirod  the  interest  on  $300  for  8  years  at  7 
percent. 

Interest  on  $100  for  1  year  is  7. 

«l  1     ((     Q  ««  7X3 

^       ^  Tiny 

«*  800  "  3      "       7.x3x800=$63. 

4.    K  the  interest  on  $2G4  for  3  yeax's  be  $G3.30, 
find  the  rate  per  cent. 

Int.  on  $264  for  1  year  is  $21.12. 
"  1  "  1       "         2jjV- 

..        100  "  1       "         yisY  X  100=8. 
8.    What  principal  will  produce  $G0  in  219  days,  at 
7^  per  cent,  per  annum  ? 
Principal  to  give  7^  in  865  days  is  100. 

•i  1       «         1  <<  100X368 

I  X  ^„      ., 

II  fn    II       I        II        1 00  xaeaxeo 

71  • 

••  00    "219       "     ^-^-^{^%Y^^  ~$l^SBl 

6.  In  what  time  will  $400  amount  to  $425  at  5  pe^ 
tmL  p«r  annum  ? 

Int.ai80 — 400s25.    400  produces  20  in  1  year,  t]ici7.. 
•     Timo  to  produce  $20  is  1  year. 

26"  ,Vx25  =  lJ. 

7.  V!nd  Um  disootint  on  $240  for  2  years  at  7  per 
MnU 

Int.  on  100  for  given  timo  and  rate =$14. 
.•  ?,l  1  i  flvfij  11  diiMSount. 
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■■•  Mi' 

and  240     "    ^\\x2i0=$2d^%. 

8.  A  dealer  bought  an  article  on  4  months'  credit 
for  $'2'6.15,  and  sold  it  lortliwitli  at  $25.50,  on  such  an 
allowance  of  credit  as  made  his  gain  C|%.  How  long 
credit  did  he  give,  reckoning  interest  at  C%  per  annum  ? 

Pres.  worth  of  101 1  is  100  {i.e.  :•  interest  on  100  for  4mo=li.) 
"  1    "  100h-102§. 

and.-."  23.75   "  ^'6^1  =  actual    30St    of 

the  article.     Again, 

Gainon23B|atCf%=l|t; 
•■•  ^m+'i^-G^=^m^cictuul  selling  price; 
.-.  25^-24-««=-i-Vj==1oss  by  credit. 

Hence,  what  time  must  24^?^  be  lent  to  produce  ^^^  ? 

6  is  interest  on  100  for  1  year. 
n  <(         (<         1    <<    1      <( 

^^^X24««       -  24rr  "   1     '• 

1  "  2i^«  "  1^(t^-«j,x24««) years. 

^^^    Tirj  6X1320X133— 133?  yeaiS. 

9.  Find  the  amount  (compound  interest)  of  $3000 
for  3  years  at  10%  per  annum. 

Amt.  of  1  for  1  year  is  1  -}-  ^V* 

"    1 '« 2  "  (i+iV)+iVa+A)=a+i'o)'. 

"         1   "    8      "      (1  +  A)^+tV(1  +  t'o)'^. 

.-.«'  8000  "    3      "(H-Vff)'x  8000 =$3993. 

10.  Tea  i3  bought  at  84  cents  per  lb.,  and  sold  at 
98  cents,  find  gain  %. 
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81  gains  14. 

100      "      |i  X  100=1GJ. 

11.  Certain  books  are  bought  at  $1.75  each.  Ai 
what  most  they  be  sold  to  gain  12%  ? 

100  seUs  for  112. 

1       "        m- 
1-76      "        ^^|x^--§1.98. 

12.  Eggs  are  sold  at  the  rate  of  5  for  6  cents,  a 
profit  of  20%  being  made.  Find  the  price  at  which 
they  are  bought. 

120  cts.  is  received  on  100  cts.  cost. 

1<t  loo  « 

•  **  12  J  X  6 = 5,  or  one  cent  each. 

18.    Flour  is  sold  for  $6  a  bbl.,  at  a  loss  of  17% ; 
find  what  selling  price  would  give  1G%. 
Sold  at  17%  loss,  i.e.,  100  sold  for  83. 
To  gain  16%  100  should  sell  for  116;   heno€ 

$88  must  bring  116. 


1         "  V: 


6        «•  Vs"x6=81J. 

14.  If  8%  more  bo  gained  by  seUing  a  horse  for 
$888  than  by  soiling  him  for  $321,  imd  his  origiua] 
prioe. 

888— 824«b0  increase. 
Z%  gain  from  increase  of  0. 
.•.1        ••  "  0. 

and  100        **  **        800,  which  was ;.  the  price. 

tli.^'raoroiiTioMAi.  rAUTH,  PAnTSKiisnip,  cuain  bulb, 

RXniANdK,     ALt^IOATIoN. 

1.  Dtvida  $0OU  auuug  A,  13  and  0  in  the  ratio  of 
ft.  4.  6. 
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8  +  4  +  5'=12,  therefore 
of    $12,  A  gets  3,  13      4,  C     5. 

^>  T7>  T2"'  II' 

«*     600,      "  >    T?j  X  GOO     "     iV  X  GOO     "     vV  X  ^'00 

-150,  200,  250. 

2.  A  bankrupt  owes  three  creditors  $G20,  $170  and 
$080  respectively  ;  his  assets  amount  to  $583.  Find 
each  man's  share. 

G20  + 470 +  380-1470. 
A  debt  of  $1470  is  discharged  with  $588. 

•  ((  1  t(  588  3 

••  ■••  TTTTS — 5' 

and  G20  "  |x  620=248. 

470  "  I X  470=188. 

'    880  "  I X  880=152. 

8.  Divide  $930  among  A,  B,  C,  and  D,  so  that  A's 
share  may  be  to  B's  as  2:3,  B's  to  Cs  as  4:5,  and  C'a 
to  D's  as  8:5. 

Take  A's  share  as  the  unit ;  A's  is  to  B's  as  2:8,  i.  e. 
B's=J  A's;  B's  is  to  C's  as  4:5,  i.e.  C's=^  B's;  C's  is 
to  D's  as  3:5,  i.  e.  D's=f  C's. 

A's  is  1, 

B's  "  f 

C's  "  :^  B's=|  X  4=V. 
D's  "  ^  C's=f  X  V=V- 
.'.^7/ the  sharcs=l  +  f  +  Yh- «-5*=7i  times  A's  share. 
7J  times  A*s=930. 

A's=930-7i=124,  B's=|  x  124=18G. 
C's=f  X  180=232.50,   D's=5  x  232.50=887.50. 
4.     A  and  B  join  in  business  ;  A  puts  in  $700  for  12 
montlis,  and  B  $500  for  18  months.     Divide  a  profit  of 
$13(  5  equitably  between  them. 

700  for  12  months=8400  for  one  month. 
500    "  18       "       =9000 
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The  profits  must  therefore  he  divided  in  the  ratio  of 
84:00=14:15.     14  +  15=29. 

Of      29,  A  gets  14,  B  15. 

and  "  1805  "  ^  J  x  1305  "  i|  x  1805. 
or,  A'8=G80,  B'6=G75. 
6.  Two  merchants,'  A  and  B,  engaged  in  htisincss, 
with  capitals  in  the  ratio  of  6  to  7  ;  at  the  end  of  5 
months  they  withdrew  |  and  |  of  their  capitals  re- 
Kpectively.  Divide  faiiiy  hctween  them  the  yeai's 
profits  of  $8092. 

Take  A's  capital  as  the  unit.    B's=|  A's. 
Then  A  has  1  for  5  mouths +  ^  for  7  months=lCf  for 

one  month. 
B  has  I  for  6  months  +  (J -J  of  J)  for  7  months=15^ 
for  one  month. 
Which  nnmhcrs  give  the  ratio  in  which  the  profits 
mn  to  be  divided. 

lOJ:  15^=818:456.  818  +  456=773. 
Of  778  A  gets  818,  B  gets  455. 

.-.  "8002     ••     ^15x8092,        "      ^5^x8092. 
or,  A'8=1272,   B'8=1820. 

6*  In  A  oortain  constituency  the  total  numher  of 
T«>tM  WM  1800 ;  in  an  election  of  a  member  for  the 
Trttgitlainrft  the  votes  ]K>llcd  by  the  candidates  were  in 
tJto  ratio  of  8  to  6,  and  the  winning  candidate  had  a 
mnjority  of  SCO.    How  many  voters  did  not  go  to  the 

The  winning  man  liad  a 
tnnjortty  of  8  in   18  votes  polled. 
i«         2    ••    IS        « 

nu.i  ••     800    '•    V'x  809=  1599— total  polled. 
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.-.  a800-159r=201  not  polled. 

7.  A  and  B  are  partners  in  trade ;  A  contribntes 
4(i%  of  the  joint  capital  for  10-^  months,  and  B  receives 

I  of  the  gain.     Find  A's  period  of  investment. 

40%=f  ;  f  ^or  10^  months=V  ^^^  1  month. ' 
Profit  of  f  arises  from  y  for  1  month. 

((1  (<  7  (< 

••  *  y 

and       "         t  "7  "  which  is  the 

product  of  B's  stock  by  time  of  investment ;  but  B's 
stock  is  1^  of  whole  capital,  .".  7-T-y=ll|  B's  tiine. 

8.  If  4  lbs.  of  tea  be  worth  40  lbs.  of  sugar,  and  8 
lbs.  of  sugar  be  worth  1^  lbs.  of  coffee,  and  3  lbs.  oi 
coffee  be  worth  12  lbs.  of  biscuits,  how  many  lbs.  ol 
biscuits  are  worth  1G8  lbs.  of  tea  ? 

1  lb.  tea    =  10  lb.  sugar, 
1  lb.  sug.  =  j\  lb.  coffee. 
1  lb.  coffee  =    4  lb.  biscuits. 
1  lb.  tea    =  10  X  ^^^  x  4. 
and  1G8  lb.    "       =  10  x-^Vx-i  x  108=1260. 

9.  The  exchange  between  London  and  Frankfort  ia 

II  florins  52  kreutzers  for  the  £  sterling;  the  exchange 
between  Paris  and  Frankfort  is  20  fi-ancs  for  9  florins 
20  kreutzers.  What  is  the  exchange  between  London 
and  Paris,  taking  a  florin  as  equal  to  60  kreutzers. 

9^  florins=20  francs,    .•.  1  floiin=^*|=y  fi-ancs. 
Also,  11^1-  florins=£l,    .-.1  florm=jei^ll^§=JExVV 
Hence  £tV\=V  fi'ancs. 

.•.£1=V  x  VbP=25^  francs. 

10.  Calculate  the  ratio  between  the  values  of  gold 
and  silver,  it  being  given  that  2  lbs.  of  standard  gold 
are  coined  into  89  guineas,  and  1  lb.  of  standard  silver 
is  coined  into  66  shillings,  and  that  -^  of  standard  gold 
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and  ^  of  stanilard  silver  ave  alloy. 
Uerc  11  lbs.  puie  golil=12  lbs.  standard,  and  37  lbs. pure 
silver =40  lbs.  standard ;  we  have,  therefore, 

1  lb.  pure  gt>ld=[?-  st.  gold. 

1  lb.  St.       "    =8^^  shilHngs. 

1  shilling         =5^  ^^'  st-  silver. 

1  lb.  St.  silver  =:j  J  lb.  pure  silver. 

.-.  1  lb.  pm-e  g..ld=ll  X  '-^  X  ^V  X  U=^mU  1^3-  ' 
pure  silver. 
11.  A  merchant  in  Montreal  owes  another  in  Lisbon 
1623*2  milrees,  and  he  resolves  to  remit  through  Lon- 
don, Amsterdam  and  Paris ;  exchange  between  Montreal 
aod  London  is  at  9^%  ;  between  London  and  Amster- 
ilam,  jEI  sterling  for  £1'^^  Flemish;  between  Amsterdam 
ftud  Paris,  £1  Flemish  for  13  fiaucs ;  and  between 
Paris  and  Lisbon,  8  francs  per  450  rees.  If  the  cx- 
jicnses  of  this  circuitous  course  bo  2.C  per  cent.,  what 
will  it  cost  the  Montreal  morchant  to  settle  his  Lisbou 
aooooni?    (1000  rees=l  milree.) 

Sineo  stg. exchange  is  9.^,  .-.  £a=$40  (1.095).  Also, 
8  frauc8=s460  ree8=TV\Ar=^(r  uiiJj^ee3»  we  have,  there- 
loro, 

1  HOree     =»  V  francs. 
1  Franc      =a  ^^  Flcm.  £. 
I  Flem.^.=s  ii  I'^ng.  ^. 
1  Eng.  £.  a  40x1.005  dollars  debt. 
$1  dobi        aB  i^^^=s$^}  actually  paid  (since  ex- 
ponM  —  2J%,  or  07i  debt,  ia  paid  with  lOU). 
V 1G28I  MilrooH  =-  V  ^  iV  x  ?l  X  *°'*';"°  x  l^MI  x  Jg 
—  2100. 

19.    How  m'.ioh  tngar  worth  5  oti^.,  7  cts.,  12  cts., 
18  oU.  per  lb.  will  form  a  mixture  worth  10  cts. 
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By  selling  at  the  average  price  (10)  wo  have 

5  cts.  gain  on  1  lb.  @    5  /.  1  ot.  gain  on  \  lb. 

3  cts.  gain  on  1  lb.  @    7  .'.  1  ct.  guia  ou  ^  lb. 

2  ots.  loss  on  1  lb.  @  12  ;.  1  ct. 

8  cts.  loss  on  1  lb.  @  13  .-.  1  ct. 

And  with  every  cant  gala  we  mast  take  a  cent  loss, 
heuce  we  have 


loss  on  ^  lb. 
/o»'«  on  ^  lb. 


@    5 
@  12 

@    7 

(a  la; 


"We  may  also  combine  gains  and  losses  thus : 


1 


5\  /-S  @    6. 

@  isl  15  @  13. 

i@    7  2@    7. 

I  @  12i  V3  @  12. 

How  much  sugar  worth  10  cts.,  13  cts.,  15  cts., 
and  18  cts.,  will  make  amixtm-e  worth  16  cts.  ? 

gain  on  1  lt>.  @  10, .'.  1  ct.  gain  on  ^  fl>. 

gain  on  1  lb.  @  13,  .*.  1  ct.  gain  on  ^  lb. 

gain  on  1  lb.  @  15,  .*.  1  ct.  gain  on  1  tb. 

lo33  on  1  lb.  @  17,  .*.  1  ct.  loss  on  1  lb. 

loss  on  1  lb.  (?p  18,  .•.  1  ct.  loss  on  ^  H>. 

Each  cent  gain  must  be  balanced  by  a  cent  loss,  and 
hence  one  of  the  losses  (it  is  immaterial  which)  must  be 
taken  twice. 

.*.  -vye  have  \  @  10^ 
i  @  13 


17 

La. 

cts. 

a. 

,  a 

Gets 

8 

(( 

1 

(( 

1 

{( 

2 

(( 

1  @  15 
1  @  17 
1  @  18 


Vor 


1  at  10. 

2  "  13. 
6  "  15. 
6  "  17. 
G  "  18. 


Any  gain  may  bo  c-ombined  with  anr/  ^oss  ;  e.  g. 
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|@10)       1;  |@  18]^1;  1  @  15. 
i  @  18J       3    1  @  17J       3    1  @  17. 
.•.we  have  1  @  10. 
1  @  13. 
1  @  15. 
4  @  17. 
8  @  18. 
They  taay,  of  course,  be  combined  in  various  other 
ways,  giving,  for  example : 

1  @  10        8  @  10        2  @  10        1  @  10 

2  @  13        3  @  13        1  @  13        3  @  13 
1  @  15        8  @  16        3  @  15        2  @  15 

7  @  17      10  @  17        4  @  17        9  @  17 

8  @  18      10  @  18        7  @  18        4  @  18 
From  an  examination  of  the  above  analysis,  may  be 

deduced  a  very  simple  and  convenient  practical  rule, 
which  will  be  given  in  the  Canadian  Edition  of  Hamblin 
Smith's  Aritlimetic. 

rr. — ooMMissioN,  insurance,  etc.,  stocks. 
1.    An  agent  received  $40.62^  for  selling  a  bouse 
worth  $1625 ;  find  his  rate  per  cent,  of  commission. 
$1025  gives  $40.G2i. 

Ana  100     "       Vi|2*^  100=2^. 
A  broker  received  $40.60  for  buying  stock  on  a 
of  I  per  cent.;  how  much  stock  did  he  buy  ? 
Oom.  of  I  received  on  100. 
.%  1        "  100H-f=160. 

And    46.60     "  100x40^=7440. 

8.  A  morobani  in  Toronto  souds  a  commission  mor- 
sluuii  in  Montroal  $ni20,  iustruuling  liim  to  purchase 
fnoda,  rMwrring  his  oommisaiou  at  4  poi-  cent.;  find  his 
mmmiarion* 
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On  $104  he  gets  $4  commission. 

.       «  1  ((  4     1 

1  TO? — IT'S' 

And"    8120       "        ^^x 3120=120. 
4.     For  -wliat  amount  must  property  worth  $7600  be 
insured,  at  5  per  cent.,  so  that  in  case  of  loss  both  the 
l»rcmium  and  the  value  of  the  goods  may  he  recovered  ? 
To  reahze  95  we  must  insure  100  (^*";*^^'**") 

((  1  i(  ino 20 

"    7G00        ••        2  0x7000=8000. 

6.  A  man  allows  his  agent  5  °/>  for  collecting  his 
rents  ;  he  spends  14^  -fo  of  the  remainder  in  insming  his 
life,  and  this  part  is  exempt  from  income  tax ;  his 
income  tax  at  4^  •f,  is  $77.90 ;  find  his  gross  income. 

f)  io=-^,  14|^  y°=T»  ^0  "/"^iJT'     Take  gross  income  as 
the  unit. 

Then,  1 — tjV^H  iiet  income,  4-  of  which  is  paid  to 
insure  life  ;  the  remainder  is  .•.  ^  x  ^g  =  ^^,  of  which  ^^ 
is  paid  in  income  tax,  .*.  ^l  x^-=  $77.90. 

and  1=$77.90  x  |^  x  V=$229G. 

G.  A  company  took  a  risk  at  1^  °/«,  &nd  immediately 
re-insiu-cd  \  of  it  at  1|^  "A,  paying  on  this  $15  more  than 
was  received  for  the  entire  risk  ;  find  the  amount  of  the 
risk. 

^\  °A=TOiT=A»  1|  I'^tIsjs  '  Take  the  amount  of  the 
risk  as  the  unit ;  then 

■g\y  was  received ;  and  since  ^  of  risk  was  re-iusurod 
•*•  z  X  Thxs=-Ehs  '^'as  paid ;  and 

TJDTT— g'ff^innnr  which  is  =  $15  ; 

.-.  1  (=risk)-$15  x  2  0^0  0  =  $10000. 

7.  Having  sold  a  consignment  of  cotton  on  3  ^o  com- 
mission, I  am  instructed  to  invest  the  proceeds  in  city 
property,  rcserviug  a  commission  of  2  y..  on  the  price  paid 
for  the  property;  my  whole  commission  being  $2G5,  find 
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the  amoant  for  wliich  the  cottou  sold. 
Take  this  amoimt  for  the  unify  then 

-j^-^  =  first  com.         -f^Jff  left. 
On  102  is  received  2  com.  (2ud  trausaction). 

1         "  -pjy  =  -j^j,  lieuco  com.  on  pro2}€iiy 

.-.  entire  commission  =  ^3^+y|J^  =  ^« j. 

But  yf  y  =  $265. 

^     .-.  rh  =-    $53. 

And        1  =    $58  X 102  =  $540G. 

8.  Wliat  sum  must  be  assessed  to  raise  $12250,  the 
collector's  commission  being  2  per  cent  ? 

08  is  raised  from  100  (the  collector  getting  2). 

•       1  ««  10  0 BO 

And  12250      •*  |^xl2250=$12500. 

9.  "What  income  will  a  man  realize  from  investing 
£5,000  in  the  8^  per  cents  at  87|  ? 

87^  brings  8|-  income. 

.-.    1      "      8J  +  871=3V. 
And  6000    «•     ^\x  5000  =£200. 

10.  Wlien  tlic  8J  per  cents  are  at  98,  what  must  be 
Uio  price  of  anoUier  stock  yielding  4J^  per  cent.,  so  that 
tlie  Utter  may  be  as  i)rofitable  as  the  former  ? 

8^  is  received  from  08. 


1        "        "         « 


ind4^       «       "        54x41=120. 
11.    Wlilob  ifl  tlio  more  profitable  investment,  Domi- 
nioD  BaoIc  itook  at  112^  and  paying  8  J  «/.  half  yearly 
divideodi,  or  Dauk  of  Commorco  stock  at  119^  and 
pttytnf;  half-yearly  dividiuds  of  4 J  per  cent.  ? 
lu  the  litt  11 2|  brings  8]  dividend, 

.-.       1         "      8J+112]=:,V,, 
•♦      2ud  110^     "      4 1  dividend, 
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Now  make  the  nwnerators  equal, 

tlie  latter  is  /.  the  better  investment. 
12.     A  sum  of  money  is  invested  in  6  "/.  stock  at  89 1, 
and  a  half  year's  dividend  received  on  it ;  the  stock  be- 
iiig  then  sold  at  94 g,  and  the  -svhole  increase  of  capital 
being  $118<]-,  find  the  origuial  sum  invested. 
Half  year's  dividend  on  89'y=3. 
94g-89|=5^     .-.  whole  increase  on  89i=a|. 
8|  increase  from  89 J, 

.-.     1  "  893^8]:=V- 

And  148]-  "  V  X  148^=1603J. 

18.  A  person  invests  a  certain  sum  (U.  S.  cmTency) 
in  U.  S.  5's-10-40  [i.e.,  certain  bonds  paying  5  per  cent.), 
and  1Q\%  per  cent,  more  than  that  sum  in  U.  S.  O's 
5-20,  the  former  being  at  a  discount  of  5  per  cent.,  and 
the  latter  at  a  premium  of  8  per  cent.,  and  the  interest 
on  both  payable  in  gold.  His  income  from  the  two  in- 
vestments is  $1400  in  gold.  •  Find  the  amount,  cm-- 
rency,  invested  in  each  kind  of  bonds. 

70|^  °/°  — ^y  •■•  for  every  unit  of  the  first  investment 
there  is  157=\^^  of  the  second.  Since  the  fir^^t  is  at 
discount  of  5,  95  brings  5  income. 

•'•     1       "     i/V«     So  in  2nd  investment, 
108      "      G. 

1  <(  R 

•'•  ^s"'  A~^  *^  ^»  i^  ^^^  ratio  in  which  the  whole  crain 
is  to  be  assigned  to  the  two  investments  ;  $1400  ^us 
divided  gives  $500  for  first,  $900  for  second. 
Then,  -j^  unit  of  income  arises  from  1  imit   of  invt  *- 
mcnt. 
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.•.   1  •*  19         " 

and  600  .*•  19  x  500=9500 ;  and  in  the 
second  case, 

1^  unit  of  income  arises  from   1  unit  of  invest- 
ment. 

.-.  1  ««  18        " 

and  900  "  18x900=16200. 

14.  A  person  investing  in  G%  bank  stock  received 
frj'j  per  cent,  on  Lis  investment ;  find  the  price  of  the 
stock. 

Q^  received  on  100. 

.•.1  "  lOO-^GV^ff^Vx' 

and  6  "  Vy<ix6=91f 

15.  A  man  deriving  all  his  income  from  an  invest- 
ment in  railway  stock  paying  0%,  spends  during  the 
first  year  f  of  his  income  in  personal  expenses,  and  be- 
sides pays  an  income  tax  on  his  gross  income  of  2^  cts. 
in  tlie  dollar ;  the  second  year  the  railway  dividends  are 
7  J  i>cr  cent.,  his  personal  expenses  are  increased  12^ 
|>or  cent.,  and  the  income  tax  is  reduced  to  two  cents  in 
the  dollar ;  his  savings  for  the  second  year  being  $200 
groator  than  for  the  first,  find  his  first  year's  income. 

Take  original  income  as  unit  of  reference.     2^%=^^. 
The  first  year  ho  spends  f +^=iVo'  '^"'l  •'•  saves  ^^. 
Th«  Sod  year  his  gross  income  is  26°/o  {={)  more  than 
1st  yoar=J. 
Hif  personal  oxpense8=§  +  12li.  of  {:>=}. 
His  inoome  tax«27k  of  ^  -  ^  of  |  =^. 

.'.  his  total  outlay  -^f  +  ^^g  =^J^. 

sating-J-SJ  ==}o. 

.'.  difbreneo  between  the  two  savingsc^JI^-Y'oV— i-' 
1200,  and  1—$  1200 -original  income.' 
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16.  How  much  currency  is  required  to  purchase  U. 
S.  5°/"  bonds,  interest  payable  in  gold,  to  yield  an  income 
01  $795  in  currency,  gold  being  at  a  premiima  of  G%, 
and  the  broker's  commission  being  ^%  on  the  par  value 
of  the  bonds  ? 

100  gold=106  cun-ency. 

.  1         H      lo6__/53 

•  •     ^  — Twu—ia' 

and      6     •'   =|g^x  6=ff  income  ^o  in  currency. 
^  income  from  100  bonds. 
.-.    1  "  100-f3^100x|o. 

and  795  "  100  -  ^|  x  795=16000  in  bonds,  on 

which  ^°/o  has  to  be  paid. 

100  gives  ;|^.  , 

1      "     i-100. 
leOOO      "     :ffj  X  15000= 37  i. 

.'.  whole  amount  required=15037.50 

V. — MISCELLANEOUS   PROBLEMS. 

< 

1.  A  can  do  a  piece  of  work  in  8  days,  B  in  4  days, 
and  C  in  8  days ;  in  what  time  will  all  working  together 
doit? 

A  does  ^  of  tlie  work  in  1  day,  B  \,  and  Q  ^. 
.'.All  do  ^  +  ^  +  i  in  1  day. 

_8  +  6  +  3_  1  7       U 
—       9  4      — ^T 

and   1  in  y^yx2'i=U'^. 

2.  A  man  engages  to  do  a  piece  of  work  in  20  days 
for  $30 ;  after  doing  ^  of  it  in  15^  days,  he  finds  he 
cannot  complete  it  in  the  time,  and  he  gets  the  assist- 
ance of  another  workman,  and  they  together  finish  it 
ill  the  allotted  time.  How  long  would  the  second  man 
tnke  to  do  the  whole  work,  and  how  ought  the  $30  to 
be  divide*.!  between  them  V 
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A  docs  5  of  tlie  work  in  15J^  days. 

and  1  "  1^  X  8=23. 

}  was  done  in  15|  days.    ^  has  to  be  done  in  the  re- 
Diftining  4}  days. 
■  In  1  day  A  does  ^^j. 
.-.4  J        "         irVx4|=i^    lience 

^— ^^^g=T^j,  what  B  does  in  4|  days. 

.-.  ^V  in  ^  ^  3- 
and  1  in  V  X  23=35^. 
Since  B  does  ^  of  the  work  he  is  entitled  to  -^^  of  $30 
=$3.91 /j. 
and  A's  share  is  .-.  30 -8.91/^=26.08  J  J. 

8.    To  do  a  certain  piece  of  work  B  would  take  twice 

as  long  as  A  and  C  together,  and  G  twice  as  long  as  A 

and  B  togetlier ;  and  A,  B,  and  C  together  actually  do  it 

•in  6  days;  $C0  is  paid  for  the  work  ;    divide  tliis  faiily 

among  them. 

A,  B,  and  C  do  ^  in  one  day,  and  since  A  and  0  to- 
gether take  full/  the  time  required  by  B,  they  do  twice 
MM  much  in  a  given  time,  .'.  A's  work  +  G's=2  B's; 

.*.  B's  day's  work +2  B's  day's  works=3  B's  day's 
works  ^. 

.*•  B  does  the  work  in  15  days.    Again, 
A  aud  B  do  the  work  in  one-third  G's  time,  %,e.,  tiioy 
do  three  times  as  much  as  G  in  given  time. 

•    ''"•  day's  work +  3  G's  day's  workr=4  G's  day's 
work»|, 
.'.  v/  uuos  the  work  in  20  days  ;  and 

i  -(t*»  +  i'b)  -  Vr  -«  A's  day's  work. 
•*.  A  dfHtit  it  in  12  days.    Finally, 
A  OuM  ,',.  B  |«,.  C  ,'o  «"  1  'liiy. 
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A      "      A.  "  vff.  "  tV  ^  5  (lays. 
And  A's  sliare=T\XG0=:25. 
B's  sliare=i«jXG0=20. 
C's  sliare=^'^(jX  00=^15. 

4.  If  8  men  and  4  women  could  do  a  piece  of  work 
in  If^  days,  and  5  men  and  3  women  could  do  the 
same  work  ki  1^  days,  and  1  man  and  1  woman 
actually  do  the  work,  divide  $20,  the  price  paid  for  it, 
efj[uitably  between  them. 

In  1|^  days  3  m.  and  4  w.  do  the  work. 

.       tl     1  ««  <«  n  10        u 

.  .  i.  15(j 

And  "  1         "     Im.  andfw.  do    ^^     "     Also, 
In  f  days  6  men  and  3  w.  do  the  work. 
.«.  "  1     "     5         "        3  w.  do  I       " 
And  "  1     "     1         "        I  w.  do  ^\     " 
.'.  ^  woman's  day's  work— J  do-^oS  — i/V'^vA*   Hence 
y'y^y  of  the  work=|4  woman's  day's  work, 

ISTT  — T5" 

1  "         =VtjX  180=12.     Henco 

1  man's  and  1^  woman's  day's  work=J2  of  tlie  work, 

i.e.  I  +7  °^   T2"  —  VJf- 

.'.    1         "      =iB^--D=iir!  .'.  10  days  for  one  man. 

One  man  does  the  work  in  10  days, 

One  woman  "  12     " 

,♦.  12  to  10=6  to  5  is  ratio  of  the  man's  share  of  money 
to  the  woman's  share  : 

or  11  the  man  gets  6,  the  woman  5. 

•         (t  1  ((  R  <(  A 

•••  TT  11- 

And  "    20  "      ij?-^p=io4;-  "         ij<!jp=9^i^^ 

5.  Some  smugglers  found  a  cave  wliich  would  ex- 
actly hold  the  cargo  of  their  boat,  viz.,  13  bales  of  silk, , 
and  33  casks  of  rum ;  while  unloading,  a  revenue  cutter 
came  in  sight,  and  they  were  obliged  to  sail  away,  hav- 
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iiig  landeil  only  5  bales  and  9  casks,  -wliich  filled  ^  of  the 
cave.  How  many  bales  separately,  aud  how  many 
casks,  would  fill  tlie  cave  ? 

13  bales  -r  83  casks  fill  tlie  cave. 
.%   1    "    +J^        "        iV    "  Also, 

6    "    +  9        "         ^     «<       . 

hence  •Jt--|=J|  cask  occupies  ^^—^=.j^  of  cave. 

•  1  ««  .  _2_^  4  8 1 

.*.  72  casks  are  requked. 
Then  1  bale  +  f  cask  occupy  -j'^  of  cave, 
itf.,  1  bale +1  x-^{=^)  of  cave  equal  -^^  of  cave. 
Or  1  bale  occupies  (^^-^)—^  of  cave, 
,%    24  bales  are  requu'ed. 

C.  If  14  oxen  eat  2  acres  of  grass  in  8  weeks,  and 
10  oxen  eat  G  acres  in  9  weeks,  how  many  oxen  will  eat 
24  acres  iu  G  weeks,  the  gi-ass  being  at  first  equal  on 
every  acre,  and  gro^ving  uniformly  ?  ^ 

Groicth  must  be  taken  into  account;  and  in  1st  case 
Ute  growth  on  2  ac.  for  8  weeks  =  growth  on  G  ac. 
for  one  week ;  in  2ud  case  tlie  growtli  on  G  ac.  ior  9 
weeks  —  growth  on  C4  ac.  for  1  week ;  and  in  8rd 
flMS,  the  growth  on  24  ac.  iu  G  weeks  =  growth  on  144 
«o.  for  1  week. 

14  oxen  iu  8  weeks  eat  2  ac.  +  6  ac.  growth  for  1  wk. 
.-.   1       •♦      8        "        |ac.  +  ^ 
Audi     •♦I        "       ^ac.  +  |.  " 

ARJiin, 
10  oxen  in  0  wks.  eat  6  ac.  +  54  ao.  growth  1  week. 

.'.  1       "9       ••       I  ac.  +  V        "  " 

And    I       "      1       «•       ^  ac.  +  J.       "  «« 

•••  i\**'  +  \^'  grot*'th"-^ac.  +  Jiic.  growth  ;   and  hence 
iMi,  growth  1  wu«)k»Vii>^> 
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The  question  now  is,  If  14  oxen  eat  2  ac.  +  6  x  ^  ac. 
(=2-i?j)  in  tlu'ee  weeks,  how  many  oxen  \vill  eat  24  ao. 
+  24  X  ^'ff  ac.  (=27f'j  ac.)  in  6  weeks  ? 
2^;^^  in  3  weeks  by  14  oxen, 
14x3 


.-.  1 


2  2 


■TTT 
1 4.  V  Q      079 

And27A    "  6        "       ij^x^-l?^=90oxen. 

7.  At  what  time  between  6  and  6  will  the  hour  and 
minute  hands  of  a  clock  be  together  ? 

The  hour  hand  goes  round  once  in  12  hours,  and  the 
minute  hand  ttcelve  times ;  that  is,  the  minute  hand 
gains  11  rounds  in  12  hours  :  this  affords  an  easy  sol- 
ution lor  all  such  questions. 

At  6  o'clock  the  hour  hand  is  5  hour  Bpaces=^  of 
a  round  in  advance  ;   we  have  then : 
11  rounds  gained  in  12  hours, 

And  T-^g-      "  "  Hx-i»j=^»rhour=27x'Tmin- 

past  five. 

8.  At  what  time  between  10  and  11  o'clock  will  tho 
hands  be  directly  opposite  ? 

At  10  the  min.  hand  is  2  hour  spaces  (=^  of  a  round 
in  advance),  it  has  .•.  4  hour  spaces=^  of  round  to  gain. 
It  gains  11  rounds  in  12  hours, 
. .        1  xr 

And      ^         "        -l^  X  ^=T^=21^  min.  past  ten. 

9.  The  hour,  minute,  and  second  hands  of  a  clock 
turn  on  the  same  centre,  and  are  together  at  12  o'clock ; 
find  when  tho  second  hand  will  be  first  midway  between 
the  other  two. 

Tlie  hour  hand  goes  round  once  in  12  hours,  the  min. 
hand  12  times,  and  the  second  hand  72U  times. 
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Tttlce  as  tlic  unit  the  space  moved  by  hour  hand. 

Hour  hand    1  space. 

Minute  "  12  **  *•.  min.  hand  is  11  spaces  in  ad- 
vance of  hour  hand. 

Second  hand  720  spaces,  .*.  sec-  hand  is  708  spaces 
iu  advance  of  min.  hand. 

And  since  sec.  hand  bisects  space  between  the  other  two, 
.♦.  708+  V=713i=Aa//  a  round,  .-.  U27=whole  round, 

1427  spaces  represent  12  hours. 
And       1      "  **      T¥|7   "     =30^^  seconds. 

10.  With  the  force  of  the  ciUTcnt  only,  a  boat  lalls 
down  stream  a  certain  distance  in  40  minutes,  and  is 
pulled  back  the  same  distance  by  a  crew  whose  rate  of 
rowing  in  still  water  is  to  that  of  the  sti-eam,  as  11  to  7 ; 
Low  long  does  it  take  them  ? 

Take  distance  for  uiiit ;  then 
^y=rate  of  stream  per  minute,  and 
Vof^=,Vff"    crew        "  stiU  water. 

In  tljc  upward  pull  the  stream  retards  the  crew  to  the 
ftxtcut  of  its  own  rate. 

•••  iV5~A=7V  V^^  minute=rate  against  stream. 

^\j  in  1  minute. 
,*.  1  in  70      "      time  requu-ed. 

11.  A  crew  can  row  down  stream  a  certain  distance 
in  flO  minutes,  and  up  the  same  distance  in  G4  minutes ; 
fiuJ  the  rate  of  the  stream  in  tci-ms  of  the  distauce. 

Take  tlio  distance  for  unit ;  then 

Vff  IMJr  minuto^rate  down,  and 

Vc       "  =  "up; 

•'•  A —I'r'^Wv  "^wioe  rate  of  slrenm,  since  it  aida 
tiutm  rnto  and  rotardu  up  rate.  .-.  rate  of  stream  per 
luiuuto  *^,4.2-^j,^  of  Uie  distance. 

12.  A  crow  coo  row  down  sUcam  a  certain  distance 
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in  GO',  and  up  stream  the  same  distance  in  70' ;  the 
rate  oi  the  stream  being  ^  mile  an  hour,  find  tlie  dis- 
tance. 

Wifh  the  stream  the  crew  makes  ^  mile  an  hour  more 
than  their'  rate  in  still  water. 

Against  the  stream  the  crew  makes  ^  mile  an  hour 
less  than  their  rate  in  stiU  water. 

.*.  the  difference  between  down  rate  and  up  rate  is 

twice  rate  of  the  stream=l  mile.     Then 

In  1  hour  at  the  down  rate  they  make  the  whole  distance. 

In  1  hour  at  the  up  rate  they  make  the  distance  —  1 

mile,  which  they  do  in  10',  i.  e., 

In  10'  they  do  1  mile  against  stream. 
•   ((      i'         i<        1  (( 

and  "    70'        "      ^i„-  x  70=7  miles. 

13.  A  merchant  bought  a  quantity  of  Canadian 
tweed,  and  marked  it  at  an  advance  of  25%  on  cost, 
and  in  selling  it  used  a  yard  measure  which  was  J  of  an 
inch  too  short,  his  entire  gain  being  $124,80  ;  find  the 
cost  price  of  the  cloth,  and  the  amount  gained  by  using 
the  lalse  measure. 

25  per  ceut.=:|-  per  unit ;  ho  gains  J  inch  on  S5\. 
— f -^85J-— J^,  on  which  he  has  also  a  gain  of  25%. 
•*•  ^V+i  of  iV^Tsir  fraudulent  gain. 
,*.  ^  fair  gain+-i-|-g-  fraudulent  gain=j7  total  gain. 
^f=124.80. 

.•.^V=   o.co. 

and  1  =.-     9.{')l  x  4- ~451.2J. 

14.  A  person  has  an  estate  which  yields  hira  a  net 
income  of  J6102O,  after  pacing  expenses  to  tlie  extent 
of  10  per  cent.  He  sells  it,  and  invests  tlie  proceeds  in 
tiie  4^  per  cents  at  96,  the  income  now  being  subject  to 
charges  of  6  per  cent.,  and  his  net  income  is  £16  17«. 
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6rf,  less  than  before.     Find  for  bow  many  years  pur- 
cliase  on  the  gross  income  he  sold  the  estate. 
1C20  — lG3=lG03i=present  income,  after  5%  reduction. 
tttV  o^  gross  income=1603i^. 
1  "  =1G08|X  V^=1687^=income 

before  reduction. 
Also,    4  J  is  received  for  96, 

.-.      1  "  9Gh-4HV» 

And  1087^         "  V  x  lC87^=36000=amouEt 

received  for  estate. 
Now  find  gross  income  from  tlie  estate. 

■^  of  it  goes  in  expenses,  leaving  1620. 
.-.  VV-1G20, 

1  =1620  X  V=1800  per  annum. 
.'.  86000  -i- 1800=20  years. 
16.  French  standard  silver  has  90  %  of  pure  silver, 
ftnd  English  standard  silver  92 J-  %  pure  silver;  200 
fimnos  are  coined  from  one  kilogramme,  which  is  equal 
to  16482  grains.  Calculate  the  par  of  exchange  between 
Loudon  and  Paris,  EngUsh  staudaid  silver  being  5  sliil- 
liugs  per  ounce. 

^1=20  shillings. 
1$.  =^  oz.  stand,  silver. 
1  oz.  stand.  fiilvor=JJ  pure  (English), 
1  oz.  pure='^  stand.  (French). 
1  oz.  stand.  (Frcnch)=480  grains. 
1  gnunsKyjl^  kilogrammes. 
1  kilogrammo=200  francs. 
.  /.  ^-V  xi  X  J  J  X  V  X  *;"  X  ,,!„  X  ?-r =26-67+ 
tnnot, 

10.  A  BBAn  began  busincsH  with  a  certain  capital ; 
h»  gKined  80  f'  tlio  first  yoar,  which  he  nddod  to  his 
OIHrftd«  tnd  87|  X  the  sucoiid  year,  which  hu  added  to 
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Ins  capital ;  the  third  year  he  lost  40  "i" ;  had  he  received 
$G00  more  for  the  goods  sold  the  last  year,  he  would 
have  cleared  in  the  three  years  2  i<>  of  his  original  capi- 
tal :  find  the  amount  with  which  he  commenced  busi- 
ness. 

20    f^l  per  unit, 

40   i^^-i 

Take  original  capital  as  unit ;  then 

l-h^=|=capital  at  end  of  1st  year;. and 
f +1  of  ^=|-f  ^=|g,  capital  at  end  of  2nd  year;   of 

this  I  is  lost  the  8rd  year,  .-.  13-|  of  U^^^i^. 

•'•  T67  ^^  capital  was  lost ;  but  $600  would  have  covered 

this  loss  and  2%  (=3^)  hesides,  t.  e., 

.-.  ^U=   200. 
and     1  =   200  X  100=$20,000. 

17.  English  standard  gold  is  \\  fine,  and  44^  guineas 
weigh  1  lb.  Troy ;  the  weight  of  a  shilling  is  87fV  grains 
Troy,  and  pure  silver  is  14:J^||^  times  heavier  than  an 
equal  value  of  pure  gold.  If  silver  were  to  fall  one  per 
cent,  in  value,  find  what  change  would  have  to  be  made 
in  the  alloy  in  a  shilling  in  order  that  20  shillings 
might  still  equal  £1,  the  alloy  being  suj-iposed  to  be  of 
the  same  specific  gravity  as  silver,  and  the  weight  of  tlie 
ehilling  to  remain  unchanged. 
44  J  guineas=£4G|^. 

£ihl%  =1  lb.  Troy=57G0  grs.  alloyed  gold. 

s=  j^  of  5700=5280  gi-s.  pme  gold. 
.  i.1  ^280  .. 

'5280 
and  £^-Q=\s.=^--'-  X  im^l  X  /^  grs.  pure  silver. 


80  Tna   UNITARY   METaOD. 

But  ls.=87  x\  alloyed  silver, 
.*.  1».  has  6t^  alloy  and  80-^  pure  silver,  i.e.,  in  40 
jiarto  there  are  87  silver  tind  3  alloy.    But  silver  falls  1 
per  cent,  in  value, 
.-.  99  parts=100. 

1        ««       100 

•■•  =  sir  • 

and  87    "    =^^  x  37=87f^,  which  would  have  to  be 

substituted  for  the  previous  87  parts. 
.♦.  there  would  be  AO  — 31^1=2^^  parts  of  alloy  in  -10. 

18.  If  the  increase  in  the  number  of  male  and  fe- 
male criminals  be  1.8  per  cent.,  while  the  decrease  in 
the  number  of  males  alone  is  4.G  per  cent.,  and  the  ia- 
orease  in  the  number  of  females  is  9.8  ;  compare  tho 
•aleoedeut  numbers  of  male  and  femalu  prisoners. 
1-8  %  =  5017  per  unit, 

4  O  /o  —  yoT 

9.Q    0/    49  (I 

The  net  increase  is  -^^j^  males  +  -g^-jj  females. 

Tho  deereate  of  males  is  -^jp^. 

The  iaorease  of  females  is  -^W,  which  must  cover  the 
dooreMe  of  males  (=-^^),  and  make  up  the  net  increase. 
.-.  ^/,  females  =  y^  females +  3$^^  males  H-yVV  males. 
Or  gVV     "    =  »Vff  uaales  ;   .*.  the  numbers  are  as  5  to  4. 

10.  If  I  am  allowed  1\  per  cent  reduction  on  an 
amount  charged  to  me  for  goods,  and  give  my  accept- 
ftooe  at  6  months  for  tho  net  sum  ;  and  if  by  selling  tho 
goods  forthwith  for  a  bill  of  j5102  12/j.  2(/.,  payable  in  7 
months,  my  present  pnin  is  11 J  per  cent,;  find  tiio 
Mnotiitt  originally  charged  to  me,  money  being  worth 
ft  %  por  annum. 

^JX^i'o  l»cr  uuit,  llj%=r  ^por  unit. 


TIIK    UNITARY   METHOD.  81 

^(f  ofi"  leaves  }^  to  bo  i^aid  in  5  montlis  ;  find  present 
UOith  of  this. 

Int.  on  100  for  5  mos.  at  5%  =  ^^^,  tlieu 

102^V  is  worth  100,    1  is  worthily- =|  J. 

lU2f2 

P     W     nf70  79v48 

r.  w.  01  ^^— -80  x^g. 
Now  find  present  worth  of  ^162  12^.  2d.=£102j\,\, 
for  7  months  at  5  %. 

Lit.  on  100  for  the  time  and  rate  =  2j^,  then 


102]  1,  is  worth  100,  1  is  worth 


100_^24O 

102H 


rvT-^^J^- 


.-.  P.  W.  of  lG2rV\= '  JfJ-  X  Ut    '  l>ut  this  is  ^  more 
than  the  fonnor  P.  W.,  i.e., 
8 0  X  II  of  original  charge  =£^\  x  '-Mp  x  |-|?,  and 

20.  A  man  bought  a  farm  for  §4500,  and  agreed  to 
pay  principal  and  interest  in  4  equal  annual  payments ; 
liow  much  was  the  annual  payment,  money  being  worth 
C  per  cent.  ? 

The  amonut  of  $4500  for  4  yrs.  at  G%  =  5081-14002 
(comp.  int.) 

Then  a  {1  +  1-OG  +  (1-00)3  +  (1-06)3}  =5081-14032 
(where  a=auuual  payment),  or  a  x  4-374G1G. 
.-.   a  =  1298-6G  +  . 

21.  Purchased  goods  of  Adam  Miller  &  Co.,  Toron- 
to, as  follows : 

1870,  Feb.    2.     Fancy  goods  on  3  months"  credit,  §400. 

"  5.     Stationery     "4        "  "       G80. 

•'     Mar.  23.     Books  "5        "  "       600. 

«'     Apr.  12.     Books  «'    5        "  "       840. 

Find  the  equated  time  for  the  payment  of  all  these 
bilJs. 
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The  1st  is  due  ilay  2ua. 
"    2ncl      ••      June  5,  or  84  days  from  IJay  2ud.    ' 
"    8rd      **     Aug.  28,  or  118  days  from  Llay  2  ad. 
"    4tU      "      Sept.  12,  or  133  days  from  May  2jd. 
$G30  for    84  days=r$l  for    23120  daj's. 
$500  "   118    "    =§1   "     66080     " 
$810  "   133     "    =$1   "    111120     " 
.-.the  entire  crcdit=credit  on  $1  for  200920  days, 
«=.ncdit  on  §2540  (=aum  of  bills)  for  ^V^  of  200i)20 
d.'iy8=79,W  days. 

22.    Bought  goods  of  Thwaite,  Eby  &  Co.,  Toronto, 
AS  follows : 
187G,  April  10.      Teas  on  2  months'  credit,  $300. 
May  20.  "  200. 

Jono  15.  "  800. 

On  this  account  pajnnents  -were  made  as  follows : 
187G,  April  20.     Cash,  $410. 
"     June  10.     Cash,     120. 
"     July  20.     Cash,     800. 
Find  when  the  balance  of  the  ac.  is  due. 
Take  tlio  last  date  as  the  date  of  reckoning.     Then 
'Jib  Dr.  side  gives 

800  for  40  day8=$l  for  12000  days, 
200  for  Gl    "    =§1  for  12200    ♦♦ 
800  for  85    "    =§1  for  23U00    " 


1800  62200 

Cr.  sido  givci  i 

$410  for  80  day8:=85200  for  $1. 
$120  for  40    "    =  4HU0      " 
$800  for    U    *«   „        0      ** 

$m)  40000 
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1300  62200 

890  400G0 


410  12140 

Houce  I  owe  $410,  and  the  interest  on  $1  for  12140 
days,  which  interest  =  tliat  on  $410  lor  -^l^^  of  12140 
days  =  30  days  very  nearly ;  .'.  the  balance  is  due  iiO 
days  before  July  20,  i.  e.  on  Juno  20. 

Tlie  method  of  the  two  preceding  questions  is  not 
mathematically  correct,  as  it  assumes  that  interest  is 
equivalent  lo  discount ;  it  is,  however,  the  method 
usually  employed  in  actual  business  transactions. 

28.     The,  true  discount  on  a  sum  of  money  for  one 
5^car  at  6  per  cent,  is  $1  greater  than  Uie  sum  of  the 
time  discomits  of  one  half  of  it  at  4  per  cent,  and  the 
other  lialf  at  6  per  ceut.     Find  the  amount. 
•  Take  the  amount  as  unit. 
105  gives  C  discount,     104  gives  4     .*.  1  gives  ^V- 
1      "  T^  =  A         106     -     G     .-.  1     "     jV. 
"We  have  ,•. 

Discount  on  1=7^^  (5%). 

"      oni=^x^V=/2  (4%). 
"      on^.=^x,^V  =  Tf^  (G%). 
And  tlie  sum  of  the  last  two  is  less  than  the  first  by 
$1,  i.e., 

3T  ~  (l57  +  tI  a)  =  $  !• 

.*.  l  =  !pl  1,575.20,  the  required  amount. 

21.  I  sold  an  amount  of  railway  stock  at  104,  and 
invested  the  proceeds  in  the  8  per  cents  at  91  ;  I  after- 
wards sold  out  the  three  per  cents  at  95,  and,  repur- 
chasing the  railway  stock  at  105,  found  myself  a  gainer 
of  £60   stock  by   the  whole  transaction.      Fmd  tlie 
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anrtnnt  of  railway  stock  owned  at  first. 
Take  tliis  stock  as  unit.    Kailway  stock  sold  at  104, 

100  brings  104,         1  brings  1U=||. 
In  the  8  %  91  bought  100. 

.-.     1      "       VT .  and  II  bought  t^x  Vr°  I 
tliis  was  sold  at  05. 

100  sold  for  95, 

1  li  95    _  1  9 

And  15  X  VV    "     i'  X  f  I X  W  ;  t^is  was  reinvested 
in  railway  bond?  at  105  for  100,  or  f^  for  1. 

•"•   vH  X  Jl  X  '^Y  X  I? =|-J^= amount  of  repurcbast^ 
stock,  and  .'.  }^f-l  =  jjT=gain=£50  stock. 
;.  ^|y  =£10  stock. 
And         £1470  stock. 


CHAPTEB  n. 

FUNDAMEMTAL  RULES,  VULGAR   AND    DECIMAIi  FRACTIONS,  &C. 

SIMPLE   r.ULE3. 

I. 

1.  Explain  why  in  the  aclclition  of  nnrcbersthe  oper- 
ation is  |3Cgiin  at  the  unit's  place.     Is  this  necessaiy  ? 

2.  Wliat  is  the  difference  between  the  aggregate  of 
1050,  825,  17G9,  150801,  and  a  million  ?  Show  that 
the  same  difference  is  obtained  by  taking  one  of  the 
numbers  from  a  milhon,  another  from  the  remainder, 
and  so  on  for  the  rest  of  the  numbers. 

8.  How  may  the  accuracy  of  the  process  of  subtrac- 
tion be  verified  ?     Give  an  example. 

Substract  819  from  918,  explaining  the  process. 

4.  A  merchant  exchanges  a  stock  of  goods  worth 
$6725,  and  a  house  worth  $3120,  with  a  farmer  for  a 
farm  valued  at  $5900, — the  farmer  paying  the  balance 
in  money.     What  sum  must  the  merchant  receive  ? 

5.  Upon  what  principle  is  the  ordinai'y  method  of 
multJ])lication  based  ?  Is  there  any  advantage  iu  b«- 
gituiing  with  the  right-hand  figure  (1)  of  the  multipli- 
cand, (2)  of  the  multiplier? 

fi.  Exemplify  the  trutli  that  two  or  more  factors 
will  eive  the  same  product  iu  whatever  order  they  are 
uiultiplied 

7.  A  speculator  bought  150  head  of  cattle,  and  47 
mules.    He  made  a  profit  of  $13  a  head  on  the  former, 
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and $17  cach'on  tlie  latter;  what  was  gained  by  the 
speculation  ? 

8.  What  is  the  object  of  division  ?  In  what  cases 
may  it  be  cousidorcd  as  a  shortened  form  of  subtraction? 

9.  If  the  quotient  be  5000  when  the  divisor  is  2001 
and  the  remainder  100,  what  is  the  dividend  ? 

10.  Dinde  10140  by  7  and  the  quotient  by  5 ;  thence 
cicduco  the  true  rcmamder,  and  show  that  it  is  the  same 
as  after  the  division  of  10119  by  35. 

II. 

1.  Wliat  number  is  that  to  which  if  38  and  5  times 
C8  bo  added,  and  the  sum  so  foimd  be  increased  by  7 
times  itself,  the  total  sum  is  2400  ? 

2.  A  lends  B  §0780 ;  B  repays  A  by  giving  him 
bank  stock  to  tlio  amount  of  $194G,  a  farm  worth  4 
times  as  much  as  the  bank  stock  minus  $990,  and  the 
balance  in  cash  ;  how  much  cash  did  B  pay  A  ? 

8.  IIow  much  time,  in  the  course  of  33  years,  will  a 
person  who  rises  at  5  o'clock  a.  m.,  gain  over  another 
who  rises  at  8  o'clock,  supposing  both  to  go  to  bed  at 
10  p.  m.,  and  the  year  to  be  805^  days  ? 

4.  If  the  quotient  of  a  divison  question  bo  y^^  of  llie 
divisor,  and  the  divisor  be  ^^ times  greater  than  the 
remainder,  find  tlio  ilividend  when  the  remainder  is  212. 

ff.  In  187G  a  call  of  £22  per  share  was  made  on  the 
eonvortible  five  per  cent,  stock  issued  at  X'90,  and  the 
turn  roalizcd  was  £0i7o4;  find  the  number  (•\  si  ares 
iiwaod. 

0.  Fiiul  tlio  circamfuronco  of  a  wlicol  whicb  rt'volvcs 
14(M)  times  iu  a  mile. 

7.    Wkou  A  dies  at  tlio  ago  of  07,  B  is  81  years  old  ; 
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B  (lies  at  the  age  of  59,  wlion  C  is  25 ;  at  C's  ileath, 
\fhen  he  is  70,  D  is  43  and  dies  2G  years  after  C ;  liud 
tlie  interval  between  A's  birth  and  D's  death. 

8.  A  dealer  in  horses  gave  $9000  for  a  certain 
number,  and  sold  a  part  of  them  for  $3825  at  $85  each, 
aud  by  so  doing  lost  $5  a  head ;  for  how  mudi  per  hetid 
must  he  sell  the  remainder  so  as  to  gain  $1140  on  the 
whole  ?  • 

9.  A  receives  on  225  shares  of  mining  stock  an 
annual  dividend  of  $06  a  share;  and  B  receives  the 
same  total  annual  dividend  on  270  shares  of  oil  stock ; 
find  the  annual  dividend  on  one  share  of  B's  stock. 

10.  A  drover  bought  a  number  of  cattle  for  $17100 
and  sold  a  certain  number  of  them  for  $12174,  at  $12G 
a  head,  gaining  on  those  ho  sold  $2574  ;  how  many  did 
he  buy  at  first,  and  how  much  did  ho  gain  on  each  sold? 

III. 

•  1.  How  rany  the  accuracy  of  tlio  process  of  subtrac- 
tion be  verified  ?     Give  an  example. 

Show  that  the  dillerence  of  254  and  125  is  tlie 
same  as  the  difference  when  these  numbers  arc  each 
increased  by  123. 

2.  In  the  multiplication  of  numbers,  hov/  do  you 
])rove  the  correctness  of  the  operation  by  casting  out 
the  nines  ?  Explain  and  give  reasons  for  the  rule,  and 
bIiow  the  errors  to  which  it  is  liable. 

8.  The  product  of  two  numbers  is  7G0,0G0,888,  one 
of  them  being  2G078 ;  show  that  then-  sum  divided  by 
1534  is  8G. 

4.  If  division  by  a  composite  number  be  performed 
by  successively  dividing  by  its  prime  or  composite  fac- 
tors, show  how  the  complete  remainder  may  be  found. 
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Ex.,  1437281  diWded  by  105. 

6.  Find  that  number  which,  when  divided  by  90009 
gives  746115  for  a  quotient,  with  83337  for  a  remain- 
der ? 

6.  If  7  yards  of  cloth  cost  $84,  how  many  pounds 
of  butter  at  40  cents  a  pound  must  I  pay  for  4  yards  of 
the  same  cloth  ? 

7.  A  ship  sailed  56  hours  at  the  rate  of  11  miles  per 
honr,  when  she  encouutered  a  storm  of  16  hours'  dura- 
tion, which  di-ove  her  back  at  the  rate  of  14  miles  per 
hour.  How  fai-  from  port  was  she  at  the  expiration  of 
the  72  hours  ? 

8.  A  is  worth  1265  dollars,  B  is  wortlj  4  times  as 
much  as  A,  and  183  dollars,  and  C  is  worth  three  times 
as  much  as  A  and  B  lacking  2343  dolJars.  How  much 
are  B  and  C  wortli  respectively  ?  and  how  much  are 
they  all  worth  ? 

9.  Explain  how  any  number  may  be  multiplied  by 
11  by  addition,  and  divided  by  9  by  subtv-^-ction. 
Ex.,  46789  X  11  and  45789  ^  9. 

10.  What  number  divided  by  528  will  give  »  for 
quotient  and  leave  44  as  a  remainder  ? 

COMPOUND  BULES. 

IV. 

1.  Tlio  weekly  amount  of  wages  at  a  factoiy  wliore 
An  equal  number  of  moii,  women,  and  boys  was  employ- 
ed was  £82  10*. ;  the  men  received  45.  Gil.  per  day,  tlie 
women  2b.,  and  the  Ix^ys  Is.  2J. :  how  many  weie  tluio 
ofoaoh? 

2.  The  foro-whoel  of  a  carriage  is  8  ft.  in  circumftii-- 
•uooi  and  iu  a  distance  of  13  miles  makes  2340  re  vol  n- 
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tions  more  than  the  hind  wheel  ;  liiid  tJie  circumference 
of  the  hind-wlicel. 

8.  The  length  of  a  wall,  according  to  tlie  French 
metric  system,  is  9  metres  4  decimetres  8  centimetres; 
find  its  length  in  English  yards,  the  length  of  the  metre 
being  89.371  inches. 

4.  A  rod  of  brickwork,  viz.,  a  square  pole  or  272^ 
square  feet,  has  a  standard  thickness  of  a  brick  and  a 
half :  if  a  piece  of  work  bo  48  feet  long,  22  feet  high 
and  3i  bricks  thick,  to  how  many  rods  of  standard 
thickness  is  it  equivalent? 

6  Divide  $2040,75  among  4  men,  6  women,  and  8 
children,  giving  to  each  child  double  a  woman's  share, 
and  each  woman  triple  a  man's  share. 

6.  Express  85479G2  sq.  feet  in  acres,  roods,  and 
poles. 

7.  Multiply  the  difference  between  25  lbs.  2  oz.  8 
dwts.  13  grs.,  and  27  lbs.  6  oz.  by  191  J. 

8.  If  44^  guineas  weigh  a  lb.  Troy  when  32  half- 
pennies weigh  a  lb.  Avoirdui)ois,  what  is  the  difference 
in  grains  ])etween  the  weights  of  a  guinea  and  a  half- 
penny, a  lb.  Avoirdupois  containing  7000  gi-ains  ? 

9.  A  person  pays  $G2  50  income  tax,  which  is  at  the 
rate  of  2^*3-  cents  on  the  doUar  ;  find  his  gross  income. 

10.  Divide  448  ac.  8  rds.  24  p.  of  land  among  A,  B, 

C,  and  D,  so  that  A  shall  have  ^  of  the  whole  +  4  ac.  3 
rds.  6  p. ;  B  }  of  the  whole;  C  ^  of  what  remains ;  and 

D.  the  rest. 

V. 

1.  In  a  multiplying  train  of  wheels  a  driver  of  tln-ee 
mches  radius  acts  on  a  J -inch  pinion  keyed  to  a  8-inch 
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wheel ;  the  secoud  wliecl  will  tlicreforo  move  C  times  aa 
fast  as  the  first.  Supposing  there  to  be  6  such  \vhc0l3 
and  pinions  following  a  driver  which  makes  40  revolu- 
tions a  minnte,  find  how  many  revolutions  the  last  v/iU 
make  in  an  hour. 

2.  On  a  cei-tain  parallel  the  earth  measures  12,B15 
miles  round.  Find  the  length  of  a  minute  of  longitude 
on  that  parallel. 

3.  A  grain  merchant  bought  40640  lbs.  of  wheat  at 
$1.20  a  bushel,  and  sliipped  it  to  Toronto  at  an  ex- 
pense of  three  cents  a  bushel.  Before  he  sold  it  there 
was  a  loss  in  handling,  etc.,  of  -^^  of  the  original 
■weight;  his  profit  on  the  transaction  was  $G9.85.  At 
what  price  did  he  sell  the  wheat  ? 

4.  Find  tlie  difference  in  the  price  of  a  field  of  23 
acres  at  £5S  17x.  4},(l.  per  acre,  and  at  Gs.  Bid.  per  polo. 

5.  Show  that  the  jn-ocess  by  wliich  Long  Division  is 
performed  is  the  converse  of  that  by  which  Long  Multi- 
l>lication  is  pci-formed. 

6.  The  returns  of  a  gold  mine  are  241  tons  of  ore, 
yielding  2  oz.  1  dwt.  15  grs.  of  fine  gold  per  ton,  and 
103  tons  yielding  1  oz.  12  dwts.  9  grs.  per  ton.  Find 
the  valao  in  dollars  apd  cents  of  the  whole  yield;  at 
£8  lit.  10J7,  per  oz.,  reckoning  the  £1  at  $4.80. 

7.  Exphiin  the  rsason  for  what  is  called  "  carrying 
one  "  in  subtraction.  Show  by  an  example  that  there 
i«  no  diflbronco  in  principle  between  ••  Simple "  and 
"Componud"  Subtraction. 

8.  A  sidoreftl  day  is  28  h.  60  m.  4  sec.  moan  solar 
time.  How  nwny  sidero/il  days  are  there  in  the  sidereal 
ycM  of  806  J  uolar  day8  ? 

0.  Tlio  piofiUi  of  A  tradesman  are  §185.10  per  week. 
Of  Uiis  etuu  ho  pays  6  persons  at  tiio  rate  of  $5.04  each, 
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8  otlicx-s  at  the  rate  of  ^4,20  each;  his  expenses  for 
rent,  etc.,  are  §1735.04:  per  year.  Find  his  net  annual 
income. 

10.  How  many  (guineas,  sovereigns,  half  crowns, 
sliillings  and  sixpences  (and  of  each  an  ccjual  number), 
are  there  in  £009  158. 

VI. 

1.  A  rod  540  inches  long,  has  a  piece  of  8  inches 
cut  off  from  it,  then  anotlier  piece  of  the  same  length 
cut  off  the  remainder,  then  another  piece  of  same  length, 
then,  another,  and  so  on  :  how  often  may  this  be  done, 
and  Avhat  is  the  length  of  the  piece  remaining  at  last  ? 

2.  The  sum  of  $142,802  was  paid  for  a  quantity  of 
land  at  $00  an  acre  :  find  the  number  of  acres. 

8.  If  it  be  supposed  that  as  many  persons  die  in  83 
ycai's  as  are  equal  to  the  entire  population,  it  is  required 
to  find  how  many  persons,  on  an  average,  die  annually 
out  of  every  million. 

4.  Ten  bricklayers  and  5  carpenters  were  employed 
iu  building  a  house,  each  of  the  former  receiving  !pl2-00 
a  week,  and  each  of  the  latter  $13-02  a  week ;  what  was 
the  amount  of  wages  in  16  weeks  ? 

0.    A  silversmith  purchases  a  lai'ge  dish  weighing  8^ 
oz.,  and  forms  it  into  2  dozen  dessert  spoons,  and  one 
dozen  table  spoons ;  if  the  latter  togetlier  weigh  28  oz., 
find  the  weight  of  each  dessert  spoon,  and  its  value  at  | 
of  a  cent  per  grain. 

G.  An  estate  worth  i£2173  14s.  lOJ.  is  divided  among 
three  children ;  the  first  has  £027  146-.  OcZ.,  the  second 
has  half  as  much,  and  the  third  has  the  remainder. 
How  much  did  \he  third  receive  ? 
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7.  Row  many  times  may  £24  lis.  6^i\.,  be  sub- 
tracted from  £8067,  and  what  will  the  remainder  be  ? 

8.  Compomid  a  mixture,  3  parts  of  which  shall  each 
contain  4  oz.  3  drs.  8  grs.  of  one  ingredient,  4  parts 
shall  each  contain  6  di's.  2  sc.  7  grs.  of  another 
ingredient,  and  5  parts  shall  each  contain  7  drs.  2  sc.  of 
a  third  ingredient,  and  determine  the  weight  of  each 
one-twelfth  part  of  the  mixture. 

9.  A  person  bought  374  eggs  at  2  for  a  penny,  and 
a  second  quantity  at  3  for  twopence  ;  he  paid  altogether  ■ 
£1  ds.  lid;  how  many  eggs  did  he  buy  at  3  for  two- 
pence ? 

10.  A  person  employs  50  men  and  85  boys,  who 
work  reepectivcly  12  hours  and  8  hours  a  day  during  6 
days  of  the  week,  and  half  tirae  the  otlier  day;  each 
man  receives  21  cts.  and  each  boy  4  cts.  an  houi*.  What 
ia  the  amount  of  wages  for  the  year  ? 

MEASURES   AND   MULTIPLES. 

VII. 

1.  "What  is  meant  by  saying  that  one  number  is  a 
common  measure  of  two  or  more  numbers  ?  Also,  the 
tjri'atcst  common  measure  f 

2.  A  gentleman  has  a  piece  of  ground,  the  sides  of 
which  measure  225  ft.,  297  ft.,  and  809  ft.  He  wishes 
to  enclose  it  witli  a  fence  having  panels  of  imiform 
Icngtli.  Wliat  is  the  longest  panel  that  can  be  used  for 
that  purpose  ? 

8.  \Vhcn  18  a  number  a  common  niuUiple  of  two  or 
more  munbors,  and  when  the  least  common  multij/h  ? 

How  many  acres  of  land  would  admit  of  being  divided 
into  A  number  of  farms  coutaiuhig  150,  200,  or  250 
aorMeaoh? 
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4.  Siiow  by  examples  Vv'hcthcr  tho  greatest  cominun 
measure  of  two  numbers  cau  ever  exceed  the  diii'ereiice 
of  the  numbers :  aud  wlietlier  tlieir  least  common  mul- 
tij^ile  can  ever  exceed  tlicii'  product. 

5.  A  shepherd  on  telling  his  sheep  found  that  when 
ho  told  them  out  by  twos,  threes,  fours,  and  fives,  he 
liad  none  left,  and  he  knew  his  flock  was  above  300  but 
less  than  400.     What  number  had  he  ? 

G.     Explain  what  is  meant  by    one  number  being 
prime  to  another.     When  two  numbers  are  prime   to 
each  other,  are  they  neceessarily  prime 
Give  examples. 

7.  Eesolve  132238,  107828, 18821 G,  and  97344,  into 
their  prime  factors.  And  find  their  greatest  common 
measure  and  least  common  multiple. 

8.  The  product  of  fom-  consecutive  numbers  is  1680 ; 
Cad  them. 

9.  A,  B,  C,  and  D  start  together,  and  travel  tlae 
same  way  around  an  island  which  is  600  miles  in  cir- 
cuit. A  goes  20  miles  per  day,  B  80,  C  25,  and  D  40. 
How  long  must  their  journeying  continue,  in  order  that 
they  may  all  come  together  again  ? 

10.  A  certain  school  consists  of  132  junior,  and  99 
senior  students.  How  might  each  of  the  two  classes 
bo  divided  so  that  the  whole  school  should  be  distributed 
into  cciual  sections  ? 

VIII. 

1.  Wlien  a  series  of  nimibers  have  been  resolved 
into  their  prime  factors,  which  of  these  factors  must  be 
taken  to  form  by  their  product  (1)  the  greatest  common 
measure,  (2)  the  least  common  multiple  of  the  num- 
bers ?      Form  the  greatest  common  measure  and  the 
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least  common  multiple  of  405,  570,  910. 

2.  Find  the  least  number  of  ounces  of  standard  gold 
■u-liicb  can  be  coined  into  an  exact  number  of  lialf- 
Bovereigns,  if  gold  be  worth  3Z.  17s.  lO^d.  per  ounce. 

3.  Wliat  is  the  greatest  number  of  ounces  Avoir- 
dupois that  wUl  exactly  measure  15  cwts.  1  qr.  27  lbs. 
10  oz.,  and  21  cwts.  2  qrs.  21  lbs.  14  oz.  (28  lbs.  =  l  qr.) 

4.  Prove  thatevery  common  measure  of  dividend 
and  divisor  is  a  measure  of  the  remainder. 

6.  If  the  step  of  a  man  be  86  inches,  of  a  woman  24, 
and  of  a  boy  18,  how  many  times  will  all  three  step  to- 
gether in  walking  5  miles,  supposing  all  three  start 
together  ? 

6.  Four  bells  toll  at  intervals  of  3,  7, 12,  14  seconds, 
respectively,  and  begin  to  toll  at  the  same  instant,  when 
will  they  next  toll  together  ? 

7.  Four  points,  moving  each  at  a  uniform  speed, 
take  108,  405,  891,  1155  seconds  respectively  to  de- 
ficribo  the  length  of  a  given  straight  line.  Supposing 
them  to  bo  together  at  any  instant  at  the  same  end  of 
tlic  lino,  and  to  move  in  it  from  end  to  end  continually, 
what  interval  of  time  will  elapse  before  they  are  togctlior 
at  tho  same  point  again  ? 

8.  A  teacher  having  a  school  of  144  boys  and  128 
girls  divided  into  tho  largest  possible  equal  classes,  so 
iliat  each  class  of  girls  should  number  tho  same  as  each 
eUuM  of  boys.    What  was  tlie  number  of  classes  ? 

9.  Tborc  is  a  street  8C4  rods  long,  and  the  land  on 
on*  ddo  of  this  street  is  owned  by  three  persons.  A,  B, 
and  0.  A  has  102  rods  fronting  tlio  street,  B  114  rods, 
and  C  188  rods.  They  agree  to  divide  tlicir  land  into 
Tillage  lota  in  such  a  manner  that  tlie  lots  shall  bo  of 
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the  greatest  width  that  will  allow  each  person  to  foiTQ 
an  exact  number  of  lots  out  of  his  land.  What  is  this 
width  ? 

10.  If  three  bodies  move  uniformly  in  similar  orbits 
round  the  same  centre  in  87,  224,  865  days  respectively : 
supposing  all  three  in  conjunction  at  a  given  time,  find 
after  how  many  days  they  will  be  in  conjunction  a^ain. 

IX. 

1.  Define  Factor,  Common  Factor,  and  Ilighept 
Common  Factor.  State  and  illustrate  the  principle  on 
which  the  process  for  finding  the  H.  C.  F.  depends. 

2.  Find  the  Highest  Common  Factor  of  155G1, 
11115,  13585. 

3.  Suppose  that  three  men  in  810,  840,  900  days 
respectively,  do  a  certain  piece  of  work,  express  the  rel- 
ative values  of  the  work  of  the  three  men  in  the  simplest 
manner  possible. 

4.  A  farmer  has  240  bushels  of  wheat  and  920 
bushels  of  oats,  which  he  degjLres  to  put  into  the  least 
number  of  boxes  of  the  same  capacity,  without  mixing 
the  two  kinds  of  grain.  Find  how  many  bushels  each 
box  znust  hold. 

5.  How  many  rails  will  enclose  a  field  14599  feet 
long  by  103G1  feet  wide,  provided  the  fence  is  straight 
and  9  rails  high  and  the  longest  that  can  be  used  ? 

6.  Define  Multiple,  Common  Multiple,  Least  Com- 
mon Multii)le.  Show  that  tlie  L.  C.  M.  of  two  num- 
bers is  their  product  divided  by  their  H.  C.  F. 

7.  Find  the  L.  C.  M.  of  68590142  and  85044059. 

8.  A  can  walk  3  miles  in  48  minutes,  B  3  miles  in 
72  minutes,  C  3  miles  in  96  minutes,  and  D  8  miles  in 
108  minutes.     IIow  far  can  each  go  so  that  on  tlicii-  re- 
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turn  tliey  may  arrive  together  at  the  place  ixovo.  ■which 
they  started  ? 

9.  If  in  two  days  A  can  build  28  rods  of  fencing,  B 
60  rods,  C  16  rods,  and  D  40  rods,  find  the  least  num- 
ber of  rods  that  will  furnish  au  exact  number  of  days' 
work. 

10.  An  island  is  48  miles  in  cu-cumference.  A,  B 
and  C  have  to  walk  round  it  till  they  all  arrive  togetlier 
at  the  starting  point.  A  walks  2,  B  3,  and  C  4  miles 
an  hour.  How  many  times  must  each  go  round  before 
the  task  is  accomphshed  ? 

VBACTIOKS. 

X. 

1.  Wliat  are  the  advantages  in  arithmetical  opera- 
tions of  employing  fractions  expressed  by  the  smallest 
number  possible  ?  State  how  fractions  expressed  by 
large  Dumbers  may  be  reduced  to  equivalent  fiactions 
expressed  by  smaller  numbers.  Is  this  always  possible  ? 

2.  Explain  why  fractions  having  different  denomi- 
nators must  be  altered  in  foim  before  their  sum  or 
difltrence  can  bo  expressed  by  one  fraction. 

8.  Add  together  tlio  greatest  and  least  of  the  fiac- 
tions  },  I,  \l,  II,  and  subtract  this  sum  from  the  sum 
of  the  otlior  two  fractions. 

4.  Cbaugo  the  fiactions  J 5,  5?,  and  j]  J,  into  frac- 
tions having  a  common  denominator ;  and  express  tlie 
diibraiiM  of  the  first  two  as  a  fiactiou  of  the  difference 
oftbtseoood  two. 

0.  What  fraction  subtrnclcd  from  the  sum  of  ^  and 
9  will  havs  tmily  ior  the  remainder  ? 
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6.  Wliat  fraction  divided  by  f  of  |  of  IJ  will  give 
tlie  quotient  unity  ? 

7.  Prove  tlie  rule   for  dividing  a   fraction  by   an 
integer,  and  simplify  the  following  expression : 

4Uof/^of7^        2^  +  1^ 
123V-2f     "^  9f-3,?j' 

8.  Ecduce     8^-21         ,^,  ,    -^     .      ,    ,  , 

-T — .  .    °  J  X-  -r  15f  to  its  sunplcst  fonn. 
i  01  [s  +  j) 

9.  From  tbe  rule  for  tbe  multiplication   of  vulgar 
fiactions  deduce  tbe  rule  for  division. 

Multiply  the  sum  of  i,  |,  and  J,  by  the  diHercnco 
between  ^  and  f . 
Ecduce  to  its  simplest  fonn  2i  -h        1 

— r 

lA      T>  ;i  2i-4       7        9x10     22|^     .^      . 

10.  B^^ce   -tq:-|4-i2-°fe-3"W^^^'^^^^- 
plcst  form. 

XI. 

1.  Wimt  is  meant  by  reducing  one  concrete  number 
to  the  fraction  of  another  ?     Give  examples. 

2.  Explain  the  method  of  adding  and  subti-acting 
concrete  fractional  numbers : 

Add  £1^,  9i«.,  G^d.,  expressing  the  sum  in  the  fi-action 
of  £100. 

3.  Ecduce  1  lb.  Troy  to  the  fiaction  of  1  lb.  Avoir- 
dupois. 

How  many  minutes  ai*e  there  in  /^  of  a  year  +  ^\  of 
a  week  +  y'j  of  an  hour  ? 

4.  Eeduce  to  its  simplest  foiTQ,  i.e.,  to  days,  houis, 
&c.,  the  follo'wing  expression  >  ^ 
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n  of  -^  of  ^^^-  ^^'^'  of  3  clays  2  hours.' 

5.  What  fraction  of  2  cwt.  14  lbs.  is  ^  of  2  q^rs.  14 
lbs.  ? 

C.  How  mucli  ironstone  ore  must  be  raised  froni  a 
mine,  so  that  on  losing  i^  in  roasting,  and  -^  of  the  re- 
mainder in  smelting,  there  may  result  506  tons  of  pure 
metal  ? 

7.  Find  a  sum  of  money  which  shalLbe  the  same 
pai-t  of  £G1  9s.  Ill,  that  2  cwt.  2  qrs.  10  lb.  is  of  HG 
cwt.  1  qr. 

8.  If  a  mixed  metal  be  composed  of  11  parts  of  tin 
to  100  parts  of  copper,  how  much  copper  and  how  much 
tin  will  be  required  to  make  24  cwt.  of  tliis  metal  ? 

9.  On  measuring  a  distance  of  32  yds.  with  a  rod  of 
a  certain  length,  it  was  found  that  the  rod  was  con- 
tained 41  times  with  half  an  inch  over.  "What  is  the 
distance  api)roachiug  nearest  to  77  yds.  which  can  be 
measm*ed  exactly  by  the  same  rod  ? 

10.  If  a  yard  measure  be  incorrect  by  one-eightli  of 
an  incli,  find  the  error  in  mtasuiiug  a  distance  of  500 
yds.  2  ft.  C  in.  Explain,  if  there  is  any  difference, 
whether  the  error  bo  in  excess  or  defect. 

XII. 

1.  Himplify 

• .  of   ^>f^xn  .n  of      ^-2R1A 

2.  Find  the  quotient  when  8}  of  — ^Ith^L^  is 

,     ^  ^  of  (112-2') 

divided  by  7A  of      8»  »/  6|_. 
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8.  rieduce  7  weclvs,  3  days,  11  hours,  52  miuutcs, 
40  seconds,  to  tlie  fraction  of  3C5|-  days. 

4.  ITow  many  yards  of  paper  S  yd.  wide,  will  be  re- 
quired for  tlie  walls  of  a  room  wliicli  is  205  ft.  long,  11 J 
It.  wide,  and  12^  ft.  high  ?  How  much  will  it  cost  at 
4-1  cents  a  yard  ? 

5.  A  man  lost  one  quarter  of  his  property  in  spccxi- 
lation  ;  he  afterwards  ];niclmsed  a  paj tnership  in  busi- 
ness for  $10000,  and  had  still  $0000  left.  What  was 
he  worth  at  first  ? 

6.  Simplify  ^^_^J  of    (^--|Z|,J.  and  _^_ 

•  u  ^12  "^  iyA-d^' 

7.  The  owner  of  a  ship  which  was  valued  at  $10,000 
sells  -J  of  his  share  for  $3,800,  and  then  ^  of  the  remain- 
der for  $1,800;  what  did  he  gain  or  lose  by  tlie  tran- 
Baction  ? 

8.  Find  the  value  of 

9.  A  contract  is  to  be  finished  in  154  days,  and  50 
men  are  set  to  work  at  once  ;  at  the  end  of  two-sevenths 
of  the  time  it  is  found  that  only  one-fiftli  of  the  work  is 
done  ;  find  what  extra  number  of  hands  will  be  requii-ed 
to  complete  the  contract,  the  last  men  employed  work- 
ing 12  hours  per  day,  ■\^hil3  the  first  lot  worked  thi-ough- 
out  10  hours  per  day. 

10.  Suppose  that  ^^^  is  represented  by  unity,  ^hat 
number  will  represent  ^  ? 


.ji5-ir3Tr__  of  £2.  10^. 
of'^" 
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FRACTIONS. 
XIII. 

1.  Dcfme  a  fraction.  Explain  the  functions  of  tlio 
numerator  and  denominator.  Shew  that  ^  of  ^—  |]. 
(HambHn  Smith,  Art.  G5.) 

/48;  +  7|-lG}         5^ 
Keduce  |?  -  [rGrJui^a^-^  ^  7| 

8.  A,  B,  and  C  are  joint  owners  of  a  ship  ;  Cs  share 
is  vahicd  at  §2000,  A's  share  is  i  of  B's,  and  the  sum 
of  tlieir  shares  is  5  of  the  value  of  the  whole  ship.  If 
A  buys  B's  share,  what  will  be  th«  value  of  the  part  of 
tlic  ship  he  then  owns  ? 

4.  Reduce  14  wks.  6  days  23  hrs.  45  min.  20  sees., 
to  the  fraction  of  a  year  of  305^  days. 

5.  Five  brothers  join  in  paying  a  sum  of  money ;  the 
eldest  pays  f  of  it,  and  the  others  pay  the  remainder  in 
equal  shares  ;  it  is  found  that  the  eldest  brother  pays 
$300-j-Jj  more  than  a  younger  brother's  share.  Find 
the  sum  of  money. 

C.  A  can  do  a  piece  of  work  in  a  day  of  10  hours,  B 
can  do  it  in  |  of  a  day,  aud  C  in  y^g-  of  a  day  ;  A  works 
by  himself  2  hours,  is  then  joined  by  B,  and  they  work 
t«jgcther  8  hours  more,  when  C  joins  them ;  how  long 
will  it  now  take  the  three  to  complete  the  work  ? 

7.  The  dimensions  of  a  room  are  29  ft.  G  in.  by  11 
ft.  8  in.;  what  will  bo  the  expense  of  carpeting  it  with 
cariHjt  {  yd.  wide,  and  costing  00  cents  a  yard  ? 

6.  lloduco  to  lowest  terms 

217  miloB  6  f.  18  p^2  yd.  2  ft.  1  in. 
600  milo8"2T.  23"  p.  Tyd.  2  ft.  7  in.' 
0.    In  ft  roflrimcnt  consisting  of  English,  Irisli  and 
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Scotch,  I  of  tlie  regiment  were  Irish, ',%  Scotch ;  biit 

aflcr  '2  :0  Irish  and  200  Scotch  were  adtletl  to  the  rci,'i- 
meut  ^'g  were  EiigHsh  :  find  the  original  strength  ol  tlie 
regiment  and  the  number  of  EngUsh,  Lish,  aud  Scotch, 
respectively. 

10.  Find  the  difference  in  dollars  and  cents  between 
J  of  H  of  16  times  £8  17*.  Gd.  and  (4-|-f  2^)  of  (|^ 
X  l^-^aVff)  of  $480,  the  £  being  §4.80. 

XIV. 

1.  Define  a  decimal  fraction,  aud  taking  '4508  as  an 
example,  show  from  yom*  definition  that  '4568='j^^Y75a'' 

2.  What  are  the  advantages  of  decimal  fractions 
(Tver  ordinary  fractions  ?  State  why  decimal  fractious 
are  not  always  used  in  calculations. 

3.  State  and  explain  the  rule  for  reducing  a  vulgar 
fraction  to  a  decimal. 

Find  the  values  of  i  -s-  -01001  and  of  10-01 -^-^V 

4.  State  aud  explain  the  rule  for  the  multiplication 
of  decimals. 

Multiply  the  sum  of  2-ClG,  -00132,  aud  1-0448,  by 
•G2G39. 

6.  State  and  prove  the  rule  for  the  division  of  one 
decimal  by  another,  aud  apply  it  to  the  two  following 
examples  : — 

10-830 -J- 5-10;  1083-G-^5-lG, 
and  prove  the  truth  of  the  result  by  vulgar  fractions. 

6.  In  what  cases  can  an  ordinax-y  fraction  be  ex- 
pressed by  a  JliiUe  decimal  ?  Show  that  the  number  of 
decimal  places  in  such  cases  may  bo  inferred  from  the 
factors  of  the  denominator. 

7.  Perform  the  following  operations  in  decimals  : — • 

{7^ofi  +  U--02)--005. 
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Likewise  find  the  value  of  }  of  -03,  deteimiuing  the 
rccui-ring  period. 

8.  Show  tliat  the  product  of  two  cii-culating  deci- 
mals may  produce  a  tormiuatiug  decimal.    Exemplify 

in  the  product  of  •2142857  by  -46. 

9.  lu  what  sense  can  a  finite  fraction  be  said  to  be 
equal  to  an  indefinite  repeating  decimal  ?  How  must 
the  6igu=  be  understood  in  tlie  expression  ^§=353535 
,  ,  .  .  ad  injinilum,  in  order  that  the  expression  may 
be  satisfactoiy  ? 

10.  How  many  repeating  and  how  many  non- 
repeating ligures  will  there  be  iu  the  decimal  ecpivalent 
to  the  fiactiou  y^Vr^  ? 

XV. 

1.  Reduce  .64  of  1  oz.  15  drs.  to  tlie decimal  of  4,\y 
lbs.;  and  2^  furlougd  to  tlio  decimal  of  7|  of  .3125  of  2 
kogues. 

2.  Subtract  .^^"^.^V  ^^^  V^^Vtl*  ^^"^  J*©- 
dooo  toils  simplest  form  2  +: 


1  + 


6  +  4 


6+* 
8.    A  hon«e  and  lot  together  cost  $1G00,  and  |  of 
Die  price  of  the  lot  was  ^,  of  the  cost  of  the  house  ; 
bow  much  did  oooh  co.st  ? 

*    '      4  12    ^*     8  +  1     ^   17} 

6.    A  merchant  sold  20  bWs.  of  flour  for   $127  J., 
wliioh  WM  li  of  what  ho  roccivod  for  what  ho  had   left. 
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and  wliicli  ho  solJ  at  §C|  a  bbl.;  how  many  bWs.  m  all 
did  lie  sell  ? 

C.    Divide  3/5  + 1  ^  of  ^V  of  U  +  ^  oi  4|  by  the  dif- 

fercnce   between  —? 5-  and  ~I — ??. 

7.  A  man  bought  a  horse  for  $120,  which  was  $30 
less  than  ^  of  one-and-a-half  times  what  ho  sold  him  for. 
How  much  did  he  make  on  the  sale  of  the  horse  ? 

8.  Simplify  3..SL2k^3j^^i,    and  reduce  to  its 

^     ^   Igof  8|     lAof'2f' 

lowest  terms  ("'■f — ^1 


9.  Find  the   value  of    .4x  (G.^ +2.5)    of    $9.G0  4- 

2-25-fofU              ,  ^            16-8       , 
~x-?t5   of  in2  40  4- cents. 

•2 of  8^-h^^    ^  °   ^'^•^"^•ooa 

10.  Find  the  quantity  of  coal  consumed  by  a  steamer 
for  a  voyage  of  4043  miles,  supposing  her  rate  per  hour 
to  be  14-04  knots,  and  her  consumption  of  coal  87  tons 
per  day,  a  knot  being  ||J  of  a  mile. 

XVI. 

1.  Show  clearly  how  to  change  a  vulgar  fraction  uito 
a  decimal?.  Reduce  ^j}  to  a  decimal.  What  is  tlie 
equivalent  decimal  fraction  ?  What  is  done  with  ^^  to 
bring  it  into  this  form  ? 

2.  Reduce  ^  |ths  of  £20  to  the  decimal  of  £100. 

3.  By  what  decimal  of  one  fai'thing  does  '0009  of 
one  shilling  exceed  -00003  of  one  pound  ? 

4.  Show  that  -025  of  £1  is  double  of  -05  of  £1  Ss. 

5.  Explain  the  reason  why  any  number  of  shillings 
may  be  expressed  in  the  decimal  of  a  poimd  by  multi- 
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pljong  the  sliillings  by  5,  and  marking  off  two  places  of 
decimals. 

6.  Find  the  exact  values  of  the  following  concrete 
decimals  :  '879  of  an  ounce,  and  '954  of  a  pound  Troy. 

7.  If  the  unit  of  Troy  weight,  called  the  penny- 
weight, contained  14.25  grains  inslead  of  24,  how  many 
grains  would  make  the  pound  Troy  ? 

8.  Express  a  pound  Troy  as  the  decimal  of  a  pound 
Avoirdupois  ;  and  conversely,  express  a  pound  Avoird- 
upois as  the  decimal  of  a  pound  Troy. 

9.  Express  in  the  fraction  of  a  foot,  the  remainder 
after  '012  of  a  yard  has  been  subtracted  as  often  as  it 
is  possible  from  1*087  yard. 

10.  "What  decimal  of  a  day  is  2  hours  12  minutes  10 
Bcconds  ? 

11.  Divide  8  weeks  4  days  5  hours  6  minutes  7 
seconds  by  5  days  6  minutes  40  seconds,  expressing  the 
result  as  a  decimal  and  stating  its  natme. 

XVII. 

1.  Divide  27107-57  by  -003427,  and  reduce  to  a 

•      1     A    '     1  iof  2-179-1  of  -8084 
simple  docmial  2 • — -5 — _ . 

6      5^     if 

2.  After  spending  $10  less  than  ^  of  my  money,  I 
Itod  $16  more  than  •,'a  of  it  left ;  how  much  had  I  at 

ant? 

8.    If      -««  +  J         xfof  -IW^xJ-ofmy 

(U«>M)  +  l«i  l}>Sof5i     279         ^ 

farm,  bo  worth  $600,  what  is  the  whole  faim  worth  ? 

410       12 
4.    A  Uavdlor  having  completed  - 'I  T  of .  0     ^f    yg 

81^       ^ra 
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jonrncy  in  _  -T— — ^^  Lours,  performetl  the  rest,  which 

was  33  miles,  at  the  rate  of  24^  miles  per  hoiiv :  fmd 
the  length  of  his  jo.urney,  and  the  time  he  was  ti-a vei- 
ling. 

5.  Ohtain  a  recurring  decimal  equal  to  12-5  — G-127 
-  G-254i  -f-4-72836  -  2-5388G067. 

6.  Find  the  value  of    ^;-^-±J-^-?- oi  ^]J     of 

\  of  2^  sq[uare  feet. 

7.  A  has  $3  more  than  ^  of  the  whole  of  a  sum  of 
money;  B  has  $4  more  than  ^  of  the  whole;  and  C 
has  $5  less  than  ^  of  the  whole.     Find  the  sum  divided. 

8.  Eeduce  to  its  simplest  form 

(-045)^- (-OlS)' 

(•045)*  +  (-045)  (-015)  +  (.015)^ 

9.  Find  the  value  of  |  of  (Gf+2^)   of  $4^0  + 

fLZlJl_£l  of  U  of  $1.20. 

10.  I  had  a  sum  of  money,  of  which  I  paid  away  |, 
then  ^  of  the  remainder,  then  §  of  what  was  still  left, 
and  found  that  I  had  still  loft  haK  a  dollar  loss  than  ^ 
of  J  of  the  whole.     What  sum  had  I  at  first  ? 

11.  Beduce  to  its  simplest  form 


J. 

of 

2 

of  iof^xl 
H^of20 

0^ 

X 

3| 

-2J 

2+     1 
8+i 

of  2^. 

xvm. 

^    1.     Divide  -0078539  hy  -9921461,  giving  the  quotient 
to  six  decimal  places  ;  and  iind  the  ch-culating  period 
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2.     If  a  metiic  system  were  adopted,  in-wliicli  1  ac. 

1  ro.  8  per.  could  be  represented  by  5.12,  express  the 

imit  of  measurement  in  square  yds.  and  decimal  pai-ta 

of  a  s(iuare  yard. 

/2-375    .       4.4\       /8-8    ,      4    \ 
8.    Reduce  (— g_  of  -^^  ^  ^-  of  ^^  j  to   a 

simple  quantity. 

4 .  A  gentleman  whose  real  property  is  -834  of  his  per- 
sonal property,  leaves  the  foi-mer,  amounting  to  $10425 
to  his  eldest  son  :  and  the  latter  to  be  equally  shared  by 
him  and  two  others.  Find  the  amount  received  by 
each. 

•142857 

5.  Find  the  value  (in  lbs.)  of  — r— — -7  of  one  ton 

4*lyUoi/0 

2.375  1,4 

2  qrs.  25  lbs.  +  — -f  of -:r^^  of  2  cwt.  2   qrs.  2  lbs- 
^  8-16       "1875 

^jAz^.^Loi  2  cwt  14  Ibs.-^  of  1  cwt.  1  qr.  7J 

l"6H-2C2i  '4 

lb.s. 

6.  "What  decimal  fraction  of  ^  of  93  bushels  8  pks. 
is  equal  to  ^  of  78  bushels  1  ^  pks.  ? 

Il_         -0009 \ 

7.  Simplify  [:oI~  (T+-0005y+^002  x  •0125)/ 
+  102. 

8.  Find  tlie  approximate  value  (to  seven  decimal 
places),  of 

1_       1  1 1  1 

"2  ^0x8"^  2Tx82  "^6040 xl28''"7257Gx 512. 

9.  At  A  school  iii8i)Pction  '8  of  the  numbers  in  avor- 
ft,','o  attondnncp  wore  eligible  for  examination,  but  -25  of 
tlifiu  wore  absent ;  of  Uioiso  present  and  examined  -08 
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failed  in  reading,  and  '14  in  cacli  of  the  two  otLer  si:b- 
jects,  Grammar  and  Arithmetic :  the  entire  grant  on 
examination  was  $253.44,  at  the  rate  of  64  cents  for 
each  pass.  Find  the  number  examined  and  the  average 
for  the  year. 

10.  Express  as  a  decimal  the  sum  of  (llYyTy-'^^) 
^(•05-Vir)»  ^^^  T.W  +  ^'007,  divided  by  the  dilTerenco 
of  1(1-35 --72),  and  5-5004. 

XIX. 

1.  Two  persons,  A  and  B,  finish  a  work  in  20  days, 
:s^hicn  B  by  himself  could  do  in  50  days.  In  what  timo 
could  A  finish  it  by  himself  ?  How  much  more  of  the 
work  is  done  by  A  than  by  B  ? 

2.  A  and  B  do  a  piece  of  work  together  in  G  days, 
and  B  can  do  a  fifth  of  the  same  in  a  day  and  a  half. 
How  long  would  each  be  in  doing  it  alone  ? 

8.  A  and  B  can  do  a  piece  of  work  alone  in  15  and 
18  days  respectively  ;  they  work  together  at  it  for  3 
days,  when  B  leaves,  but  A  continues,  and  after  3  days 
is  joined  by  C,  and  they  finish  it  together  in  4  days.  In 
what  time  would  C  do  the  work  by  himseK  ? 

4.  If  A  in  2  days  can  do  as  much  work  as  C  in  3 
days,  and  B  in  5  days  as  much  as  C  in  4  days,  how 
long  will  B  require  to  execute  a  piece  of  work  which  A 
can  accompHsh  in  6  weeks  ? 

5.  Two  wine-glasses  are  filled  with  a  mixture  of 
spirit  and  water,  one  containing  8  parts  of  water  and 
one  part  of  spirit,  and  the  other  4  parts  of  water  and  3 
parts  of  spirit.  When  the  coptents  of  the  two  glasses 
arc  mixed  in  a  tumbler,  find  how  many  parts  of  tho 
whole  mixture  are  wine  and  water. 

G.     A  cistern  has  3  pipes,  A,  B,  C ;  A  will  fill  it  in  3 
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liours,  B  will  fill  it  in  4,  and  C  will  empty  it  in  1  lionr. 
The  cistern  being  empty,  these  pipes  ai-e  opened  at  1, 
2,  and  3  o'clock  respectively.  At  what  time  will  the 
cistern  be  full  or  empty,  and  which  ? 

7.  In  what  part  of  a  day  will  four  fountains,  being 
opened  together,  fill  a  cistern,  which  if  severally  opened 
they  would  each  fill  it  one  day,  half  a  day,  the  third  and 
the  sixth  part  respectively  ? 

8.  One  clock  gains  2  minutes  in  3  days,  and  another 
loses  6  minutes  in  7  days ;  if  they  were  set  right  at  12 
noon  to-day,  when  wUl  their  times  differ  by  a  quarter 
of  an  Lour  ? 

0.  Two  clocks  begin  to  strike  12  together;  one 
strikes  in  85  seconds,  the  other  in  25.  What  fraction 
of  a  minute  is  there  between  their  seventh  strokes  ? 

10.  Find  the  different  times  at  which  the  hour  and 
the  minute  hand  of  a  clock  are  in  conjunction,  in  opposi- 
tion, and  at  right  angles  to  one  another,  between  noon 
and  midniglit.  If  the  hands  are  alike,  at  what  times  of 
the  day  might  they  be  mistaken  tlie  one  for  the  other  ? 

XX. 

THB   UETBIO    SYSTKM. 

1.  Wliat  is  the  fundamental  unit  in  the  system  ? 
Whonce  and  why  was  it  chosen  '? 

2.  Name  the  units  of  weight  and  capacity,  and  sliow 
liow  larger  and  snialler  measures  are  attained. 

8.  Give  the  English  equivalents  of  a  kilometer,  kilo- 
grammo,  aud  kilolitre. 

4.  KxproKs  tlio  value  a  milo,  aud  a  gallon  iu  kilo- 
la  .Lrot,  and  litres. 
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5.  How  mauy  cubic  centimetres  are  contained  in  a 
cubic  metre  ? 

6.  A  vessel  measures  2  feet  square  and  1  foot  deep, 
how  mauy  litres  will  it  contain  ? 

7.  A  cubical  block  of  ice  measures  8  decimetres  along 
its  edge ;  what  will  be  its  weight,  the  specific  gravity 
of  ice  being  '94  ? 

8.  Explain  fully  how  units  of  weight,  capacity,  and 
surface  have  been  obtained  from  the  metre. 

9.  What  is  the  weight  of  air  in  a  room  5  metres 
long,  3  metres  wide,  4  metres  high,  if  1  cubic  decimetre 
of  ail-  weighs  '0018  kilogrammes  ? 

10.  The  mean  height  of  the  barometer  in  the  lati- 
tude of  Greenwich  at  the  level  of  the  sea  is  30  inches. 
IIow  many  milHmetres  is  this  equivalent  to  ? 

11.  A  cylindrical  graduated  tube  15  miUimetres  in 
diameter  holds  25  cub.  centimetres  at  4*^0.  up  to  the 
hundredth  division.  Calculate  the  value  in  grams  of 
one  division.  What  will  be  the  length  between  each 
division  ? 

12.  Calculate  the  length  of  the  polar  axis  of  tlie 
earth  on  the  supposition  that  the  earth  is  spherical,  and 
that  the  actual  metre  is  identical  with  the  metx'e  as  de- 
fined. 

XXI, 

1.  Simplify  (83J  +  3H).(J_  +  i,),and||-I|: 

2.  Find  the  value  of  2^  cwi;.  -f  87f  lb.  +  lOf  oz. 

3.  If  the  worth  of  ^*^  of  2^  cwt.  of  goods  be  £1  Us. 
2§c7.,  what  is  the  worth  of  1  cwt.  3  qrs.  17y^^  lb.  ? 


60  EXAMINATION    PAPERS   IN 

4.  A,  B  and.  C,  together,  are  set  to  do  a  piece  of 
work  which.  A  alone  can  do  in  7  hours,  B  in  9  hours, 
and  C  in  10  hours ;  what  time  will  the  work  require 
if  A  and  B  contuiue  until  its  completion,  but  G  goes 
away  half  an  hour  before  it  is  finished  ? 

6.  Fmd  the  G.  C.  M.  of  2G.h  175,  29^,  2\l  and  28 i  ; 
and  of  -13,  2-4,  8,  2-2,  and  5-3. 

6.  A  man  has  41-916  bushels  of  wheat  in  one  bin, 
42-7  bushels  of  oats  in  another,  and  38.^  bushels  of  bar- 
ley in  a  third ;  he  wishes  to  put  up  tlie  whole,  without 
mixing  the  different  kinds  of  grain,  in  full  bags  of  dif- 
ferent size.  Find  the  least  number  of  bags  he  will 
require. 

7.  At  what  times  between  5  and  0  are  the  hands 
of  a  clock  23  f  minutes  apart  ? 

8.  A  piece  of  ground  94^  metres  long,  and  4G| 
broad,  cost  $1850 ;  another  piece,  of,  corresponding 
value,  cost  $1064,  its  length  being  83^  metres.  Find 
its  breadth.  " 

9.  "What  do  four  pieces  of  silver 'weigli  altogether, 
tbe  weight  of  the  first  being  '375  of  the  whole,  that  of 
ilie  second  -4  of  the  first,  that  of  the  tliird  f  of  the  sec- 
ond, and  that  of  the  fom-th  7  oz.  7  dwt.  ? 

10.  A  farm  consists  of  arable  land  and  pasture  in  the 
proiwriiou  of  2ac.  8ro.  14p.  of  the  former,  to  lac.  Iro. 
80p.  of  the  latter.  What  is  the  acreage  of  the  entire 
lorm,  if  the  posture  occupy  103  J  acres  7 

XXII. 

1.  Find  the  L.  C.  M.  of  lOJ,  7^,  ^\,  49,  and  0/^. 

2.  Of  the  candidates  who  presented  themselves  at  au 
luUtaoo  Examiiiutiou  *375  failed  in  Arithmetic,  ^  of 
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t!ie  reraaindor  in  GeograpLy,  '25  in  tlie  other  subjects, 
and  10  passed.     Find  the  whole  number  of  candidates. 

3.  Wliat  average  quantity  of  sugar  is  there  in  each 
of  25  casks,  and  wliat  in  each  of  25  other  casks,  if  the 
5  J  casks  contain  98  cwt.  1  qr.  21  lbs.,  and  the  first  half 
of  them  contain  18  cwt.  2  qrs.  3  lbs.  more  than  the 
second  ? 

4.  IIow  many  ounces  of  gold  are  worth  £23  10^., 
when  "53  of  an  ounce  is  worth  44«.  2*4ci  ? 

5.  Find  to  six  decimal  places  the  average  of  2^,  2-37, 
3-COG,  0,  2-97f,  and  3-516. 

G.  In  buying  calico  a  man  gives  $3j-^g^  for  20  yarda, 
and  in  selling  it  gives  25  yards  for  $4^^;  what  does  he 
gain  on  $100  of  outlay  ? 

7.  A  cistern  has  two  supply  pipes,  by  one  of  which 
it  could  be  filled  isi  3|  hours,  and  by  the  other  m  4| 
hours.  It  has  a  discharge  pipe  which  could  empty  it  in 
4-095  hours.  Sujipose  the  cistei-n  empty,  and  all  tlu-ee 
l)ipes  to  be  set  ox)en  together,  in  what  time  would  it  be 
full  •? 

Q      wi    *      1        r     ♦•        ,  in-023  gxnneas   . 

o.     Wliat  vulgar  fraction  oi  -     ..luu.jo  —  is  equal 

2-172  oz.  avou'.? 
2-55  oz.  troy 

9.  If  an  iron  bar  5 1  ft.  long,  3^  inches  broad,  and 
1^  inches  thick,  weigh  8^  lbs. ;  what  length  of  bar  3  J 
inches  broad,  and  1|  niches  thick,  weighs  138  lbs. 

10.  The  G.  C.  M.  of  two  numbers  is  1259,  their  L. 
C.  M.  is  57700421 ;  one  of  the  numbers  is  80208013  ; 
iiud  the  other. 
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xxin. 

1.  Simplify    ?^3^^-^fl 

2.  Bought  1944  feet  of  boards  at  $20;  per  M,  31o0 
feet  of  Scantling  at  $2.87^  per  G,  and  17512  of  Siding 
at  $7.50  per  M;  what  did  the  whole  cost  me  ? 

8.  40  lbs.  of  Standard  gold,  (i.e.  22  carats  fine)  are 
coined  into  1869  Sovereigns ;  find  the  weight  of  pure 
gold  in  a  Sovereign. 

4.  Bought  G40  bushels  of  barley  at  the  rate  of  32 
bushels  for  $20.08,  and  sold  it  at  the  rate  of  10  bushels 
for  $8i ;  find  my  profit  on  the  transaction. 

6.  A  does  f  of  a  work  in  11  days ;  B  then  comes  to 
liis  assistance  and,  together,  they  finish  it  in  4  days ; 
how  long  would  it  take  each  by  himseK  to  do  the  work  ? 

0.  B  offers  C  a  horse  for  a  certain  price  and  A  offers 
him  one  for  one  third  less ;  B  then  reduces  his  price  yV» 
and  A  reduces  his  price  ^,  at  which  prices  G  buys  both 
horses  for  §290  ;  find  each  man's  asking  price. 

7.  Fiud  a  fraction  equivalent  to  /j,  and  having  its 
numerator  44  less  than  its  denominator. 

8.  An  Agent  receives  10  shillings  commission  for 
every  £9  19s.  Hid.  collected  ;  he  receives  altogether 
£0  10».  lll<l-',  fiud  the  amount  collected. 

0.  If4'86  lbs.  of  broad  can  be  bought  for  20  cents. 
when  wheat  is  $1.15  per  bushel ;  what  weight  of  broad 
ooii  bo  piu-diascd  for  $8-46  when  wheat  is  $1-80  per 
biiHhcl. 

10.  Find  the  cost  of  papering  a  room  12  ft.  4  in. 
Jtigh,  10  ft.  long,  and  14  ft.  8  in.  wide,  the  paper  being 
2  ft.  0  ill.  wido,  and  costing  00  cents  a  yard. 

11.  Tho  profits  of  a  gardtai  for  two  years  wcro 
$11  CO;  tlio  profits  of  tho  second  year  being  H  of  those 
of  the  firat:  find  tlio  profits  of  each  year. 
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t.  By  what  number  must  £4  16s.  Bid.  he  multipL  I 
to  give  a  product  of  £89  lis.  8f</.  ? 

2.  If  I  own  f  of  f  of  ^  of  a  sliip  worth  $20,000,  ai.1 
poll  I  of  tlio  ship,  what  will  the  part  I  have  left  bo 
worth  ? 

8.     Prove   the   rule  for  multiplication  of  fractious. 

4.  If  A  can  do  a  work  in  8^  days,  and  B  in  4^  days, 
in  what  time  will  both  working  together  do  the  work  ? 

5.  U  the  2  lb.  loaf  cost  6^  cuts,  when  wheat  is 
$1.10  a  bus]\el,.what  is  the  x>i-ice  of  wheat  when  the 
2  lb.  loaf  costs  7^  cents? 

.      g..      ..„  8|— .0-1      .015  +  2.1 

6.  Simphfy  -^tM25^-m5- 

7.  Find  the  er^pense  of  fencing  a  railway  (upth 
sides)  78  miles  in  length,  at  the  rate  of  §5.50  pe.t  rod. 

8.  If  a  wheel  make  2G0  revolutions  in  passing  over 
one  mile,  520  ya.ds,  2  feet,  what  is  its  circumference  ? 
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9.  Fiud  cost  of  7,225  lbs.  coal  at  $7.25  per  ton  of 
2000  lbs. 

10.  Find  tho  siun  and  diflference  of  2754,Vj  and 
2G33JI- 

January,  1874. 

n. 

1.  By  what  must  £157  125.  lOj^d.  be  divided  to  give 
a  quotient  of  83^  ? 

2.  How  much  wheat  is  necessary  to  sow  a  field  con- 
taing  7J  acres  if  -^  of  an  ounce  is  sown  on  every  square 
yai-d? 

8.  How  many  minutes  between  12  o'clock  noon  May 
21th,  and  half-past  nine  in  the  forenoon  of  September 
8rd  ?  and  express  the  answer  as  a  fraction  of  tho  year. 

4.  Add  (IJ  of  ^^),  (I  of  111),  (^J 

6.  A  house  and  lot  cost  $8300 ;  tho  value  of  the  lofc 
is  4  that  of  tho  house.     Find  tho  value  of  each. 

0.    Subtract  2^^^  sq.  yards  from  I  of  y\  of  3-  acres. 

7.  Prove  tliat  multiplying  tho  numerator  of  a  fi-ac- 
ti)ii  by  anynmnbor  produces  the  same  effect  as  dividing 
Lio  duuominatur  by  tho  same  number. 

8.  Bimplify 

.76  of  li+7.C  of  ,«y— (1.875— Ig)  x  2  + - f  J^ 

0.  If  ]  of  f  of  an  acre  produce  48  bushels  of  pnta- 
tooa,  bow  many  bushels  will  an  acre  produce  ? 

10.  IT  a  man  working  9 J  hours  per  day  finisho:'*  a 
picoe  of  work  in  0  days ;  in  what  time  would  he  hav  e 
floisbodl  it  if  he  liad  worked  8^  hours  per  day  ? 
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III. 

1.  The  dividend  is  one  billion  two  Imnclred  and 
twenty  million  two  liuudred  and  thirty  thousand  and 
ninety-two,  the  quotient  six  thousand  and  eighty-four, 
and  the  remainder  forty-eight  thousand.  Find  the 
divisor. 

2.  Eeduce  3  aft.  2  ro.  14  sq.  pr.  4  sq.  ft.  72  sq.  in. 
to  square  inches ;  and  170184  square  feet  to  acres. 

3.  797  tons  19  cwt.  2  qis.  14  lbs.  is  divided  among 
a  certain  number  of  people,  so  that  each  receives  5  tons 
3  cwt.  2  qrs.  10  lbs.     How  many  people  are  tliere  ? 

4.  Shew  which  is  the  gi'eatest  and  wliich  the  least 
of  the  following  fractions  : — 1|  of  ;|,  /^  of  8^,  \  of  2^. 

6.  Eeduce  to  its  simplest  form — 

21— f  of  H      J  I      gj 

^of3K'^-^'^r '^ 
^         '^      18  j 

C.     What  fraction  of  £58  55.  GJ.  is  ^  ^  of  £17  2s.  3(/.  ? 

7.  A  man  invested  f  of  his  capital  m  bank  stock,  J 
of  the  remainder  in  real  estate,  and  had  still  $0000 
lofL.     Find  his  capital. 

8.  Find  the  value  of  43  cwt.  2  qrs.  21  lbs.  at  £2 
Us.  Qd.  per  cwt.     (Qr.  =  25  lbs.) 

9.  Find  the  difference  between 

'    '20 -f. 2  of  8.7  4.3^+  5^0  ___ 

.48— .014  of  20     *     7.4—2  of  11 

10.  A  person,  after  paying  out  of  his  income  for  a 
year  a  tax  of  4  cents  in  the  dollar,  has  $7200  left.  Find 
liio  income  for  a  j'ear. 
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December,  1874. 

IV. 

1.  The  difference  between  the  product  of  two  imm- 
bors  and  47G  is  ton  millions,  ten  thousand  and  ton;  one 
of  tlic  numbers  is  twenty-one  thousand  and  twenty- 
ciglit ;  what  is  tlio  other  number  ? 

2.  A  cannon  ball  travels  at  the  rate  of  1,500  foot  in 
a  second  and  a  half ;  how  far  will  it  liave  gone  in  ]  1^  of 
a  minute  ? 

8.  How  many  grains  are  there  in  9  oz.  17  dwt.  22 
grs.,  and  how  many  acres,  &c.,  in  107412715  square 
iuclios  ? 

4.  How  many  yards,  &c.,  of  carpet  2  ft.  1  in.  vndo, 
will  it  take  to  cover  a  floor  that  is  19  ft.  7  in.  long  by 
13  ft.  9  in.  wide? 

6.  After  taking  out  of  a  purse  f  of  its  contents,  f 
of  the  remainder  was  found  to  be  13.?.  5 Id.  What  sum 
did  it  contaui  at  first,  and  Avhat  part  of  Ji^3  is  that  sum  ? 

0.    Find  the  value  of 

IJof  S-^lOJ     »°'  13|of5^' 

7.  Wliat  must  be  the  length  of  a  plot  of  ground,  if 
iho  breadth  is  15^  foot,  that  its  area  may  contain  46 
s^.  yards  ? 

8.  A  pint  contaius  84J  cubic  inches ;  how  many 
gallons  of  water  will  fill  a  cistern  4  ft.  4  in.  Icug,  2  ft. 
8  in.  broad,  and  1  ft.  1^  in.  deep  ? 

0.    Kodnco  to  a  simple  quantity 

?-^"t2.27_^_4.4-2.83  0.8  of  3 
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10.  TliG  clmiii  for  mGasiuing  land  is  GG  ft.  long,  and 
is  di\4dcd  into  100  links  ;  what  is  tlio  Icn^li  of  a  fence 
tliat  measures  24 5G  links,  and  how  much  woxild  it  cost 
at  §8.8G  per  yard  ? 

June,  1875. 

V. 

1.    Ecduco  to  its  lowest  terms 

m—i  of  n 


h+U    2A/  -11 


2.  A  morcliant  hought  a  number  of  bairels  of  flour 
for  $1G00,  and  sold  tliem  for  $5200,  thereby  gaining  75 
cents  a  barrel ;  how  many  barrels  did  he  buy,  and  what 
did  it  cost  him  a  barrel  ? 

Q.  A  paid  $00  an  acre  for  his  farm,  which  was  |  as 
much  as  B  paicl  ppr  acre  for  his  farm  of  li^O  acres* 
Find  tliG  entire  cost  of  B's  farm. 

4.  Find  the  sum  of  ^^^  of  £1  13s.  0.icZ.  +  J  of  £1  5s. 
81(1  +  ^  of  £2  46-.  8ld. 

5.  A  farmer  having  17  cwt.  2  qr.  19  lbs.  of  pork, 
Bold  4  cwt.  3  qr.  21  lbs.  of  it,  and  the  remainder  he  sold 
in  barrels,  each  containing  2  cwt.  G^  lbs. ;  how  many 
barrels  did  he  soil  ? 

G.  If  it  take  a  man  1  hour  and  40  minutes  to  cut  i 
a  cord  of  wood,  for  how  many  days  of  8  lioiu-s  each 
will  be  occupied  in  cutting  18G  cords  88  feet  ? 

7.  A  man  invests  i  his  fortune  in  land,  ^  in  bank 
stocks,  }r  in  debentm-es,  and  loses  the  remainder,  which 
was  $8,000  in  speculation  ;  how  much  was  his  fortune? 

8.  The  dividend  is  fifty-one  million  eight  Imndred 
and  forty-six  thousand  seven  himdred  and  thhty-four, 
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flic  quntlent  is  five  lixmOi-ed  and  eight  thousand  tlirco 
hundred  and  oue,  and  tlie  remainder  23;  find  tiie 
divisor. 

9.  Find  the  cost  of  49^  yds.  of  cloth,  when  7f  yds. 
cost  £7  1&(.  4(i. 

10.  A  man  paid  $2,896,875  for  land,  and  sold  5G.25 
acres  at  §81  an  acre  ;  the  remainder  then  stood  him  at 
§20.05  an  acre  ;  how  many  acres  did  ho  buy  ? 

December,  1873. 

YI. 

1.  Find  the  amount  "of  the  followhig  accom.t:— 
Mr.  Markham  bought  of  Mr.  Jones,  Dec.  8,  1875, 

12    yards  Scotch  Tweed,  @  $2.85. 
10    yards  of  Silk,  @     2.12  J. 

60    yards  Tricking,  '  @        14^. 

42    yards  Shix-ting,  @        10. J. 

124  yoi-ds  Flaimel,  0        50. 

201  yards  Scotch  Plaid,      @    .    60. 

2.  I  bought  from  A  97  acres  2  roods  and  12  square 
roJi  of  land  ;  from  B,  four  times  as  much,  less  7  acres 
•ltd  1  rood  ;  and  from  C,  ^  as  much  as  from  A  and  B  to. 

r.    I  then  sold  123  acres  1  rood  and  29  S(i.  rods. 
.i  ...  niiirh  hnd  I  left? 
8.    Kcdiici;  to  il.s  simplest  form 

/>»i+i_liof  M+5J. 

4.  Slalo  the  rule  for  division  of  Vulgar  Find  Ions, 
•nil  show  by  moans  of  an  example  the  reason  for  it. 

C,  A  person  bought  a  cortuin  number  of  banels  of 
flour  for  $2200;   ho  roseivcd  2-)  barrels  for  use  and 


HT/^II    SCHOOLS    AitD    COLht.GlA'M.   IXSTITUTES.  U9 

Boia  I   of  the  remainder  for  $1970,  wliicli  was  $004 
more  than  cost.     Find,  the  number  of  barrels  ho  bought. 

G.  A  sum  of  money  is  divided  among  4  persons. 
The  first  receives  i,  the  second  ^,  the  thiid  -J,  and  the 
fourth  the  remainder.  It  is  found  that  the  first  re- 
ceived $700  more  tlian  the  fourth.  Find  the  sum 
received  by  each. 

7.  Add  together  f  of  £3  Is.  GJ.  and  f  of  J  of  4  i 
guineas,  and  reduce  the  result  to  the  fraction  of  £1  10#. 

8.  If  the  annual  rent  of  46  acres  8  roods  14  perches 
of  land  be  $370.70,  how  much  will  be  the  rent  of  70 
acres  and  20  perches  ? 

9.  If  the  price  of  1.875  pounds  of  tea  is  1.3749 
ghilUngs,  how  much  can  be  bought  for  £15  Sn.  ? 

10.  A  hall  is  45  feet  long  and  11 J  feet  wide  ;  what 
will  it  cost  to  carpet  it  (1)  with  carj)et  27  inches  wide 
and  $1.75  per  yard  ;  (2)  with  carpet  45  inches  wide  and 
$1.25  per  yard  ? 

June,  1870. 

VII. 

1.  Bought  19^  yds.  Irish  hnen  at  6/4,  10}  yds.  cal- 
ico at  1/8,  and  10^  yds.  of  silk  at  8/4 ;  find  the  amount 
of  the  bill  in  dollars  and  cents. 

2.  Add  together  |  of  |-  of  £2.  53.,  f  of  3  guineas, 
and  -27  of  £1  18s.  Gd.,  and  reduce  the  result  to  the  dec- 
imal of  £25. 

3.  If  a  pipe  discharge  2  hhd.  23  gal.  2qfc.  Ipt.  of 
water  in  one  hour,  in  how  many  hours  will  it  discharge 
11  hhd,  25  gal.  1^  pt.,  the  water  flowing  with  the  same 
velocity  ? 
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.4.    Ada  together,  16  1}       ^   1 


and  divide  the  result  by 


3|of5iof7i         1      i\Xi\ 


63  '3k 


6.  A  man's  annual  income  is  $2,400 ;  find  how 
much  ho  may  8j)end  per  day  so  that  after  paying  a  tax. 
of  2  cents  7i  mills  on  every  dollar  of  income  he  may 
save  §582  a  year  (305  days). 

0.  A  room  is  3G  feet  long  and  2i  feet  -wide  ;  find  tho 
dilTercnco  in  the  expense  of  carpeting  it  with  carpet  a 
yard  wide  at  $1.40  a  yard,  and  with  carpet  27  inches 
wide  at  $1.15  a  yaid. 

7.  If  162  gallons  of  water  will  fill  a  cistern  4  ffc.  4 
tnohOB  long,  2  ft.  8  inches  broad,  and  2  ft.  8  inches 
doep,  bow  many  oubio  inches  are  contained  in  a  pint  ? 

8.  Throe  men  can  mow  a  field  in  G  days ;  they  mow 
togothor  for  two  days,  and  then  one  of  them  ceaaos 
work,  and  tho  otlier  two  finish  the  field  in  7  days  ;  find 
how  long  tho  m:m  who  ceased  work  at  the  end  of  the 
Mooad  day  would  have  talceu  to  mow  tho  whole  field  by 
hitniolf. 

9.  A  man  sold  two  city  lots  for  $G00  each  ;  on  the 
ona  ha  gained  J  of  tlio  price  it  cost  him,  and  on  tho 
Olhw  he  lost  4  of  t!io  prico  it  cost  him  ;  find  his  entko 
loM  on  tho  sale  of  tho  two  lots. 

10.  A  drover  bottght  a  number  of  oattlo  for  $1375, 
•n I  Slid  a  cortam  numbor  of  thorn  for  $13  a  head  fof 
Iw  titU  iom  of  $8065,  gammg  $080,  for  how  m.icli 
per  hoad  miut  bo  sell  tho  romamdor  so  as  to  gaui  $  100 
moro. 
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VIII. 

1.  How  many  square  inches  are  tlifere  in  8  ac.  2  ro. 
27  pr.  27  sq.  yds.  7  sq.  ft.  23  sq.  in.  ;  and  how  many 
tons,  cwt.,  &c.,  in  87,49G  pounds  and  4763  oimces  ? 

2.  A  person  owns  f  of  a  ship,  and  sells  f  of  his 
share  for  JE12G0.     What  is  the  value  of  the  ship  ?  * 

3.  The  difference  between  the  product  of  two  num- 
bers and  2431  is  three  hundred  millions,  three  hundred 
and  three  tliousand  and  tln-eo.  One  of  tlie  numbers  is 
twenty  thousand  three  hundi-ed  and  six.  Find  the 
other. 

4.  Show  which  'is  the  least  and  which  tlie  greatest 
of  the  following  fractions : — 

^of  O^-.^lof  9,and{S-of  8.2. 

6.  If  telegraph  posts  are  placed  80  yards  apart,  ar.d 
a  train  passes  one  every  4  seconds ;  how  many  miles  an 
Lour  is  it  running  ? 

G.  A  regiment  marching  8^  miles  an  hour  takes  110 
bteps  in  a  minute.     What  is  the  length  of  the  step  ? 

7.  How  many  yards  of  carpet  15  inches  wide  will 
cover  the  floor  of  a  room  22^  ft.  by  19  ft.  ? 

8.  SimpHfy  83—1^  of  2^^  of  1^  +  n^ri—l- 

9.  Find  the  sum  of  G-27,  18-G5i,  and  12-845,  and 
the  difference  between  -84027  and  -27. 

10.  If  a  room  be  12  ft. -square,  wliat  must  its  height 
bo  in  order  that  the  area  of  the  walls  may  amount  to 
GO  sq,  yds.  ? 
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IX. 

1—1}  ^    9 

1.    Multiply   H+^V  by    (itf )  '     and  snbtmct 

7 


2..  At  what  time  will  the  hour  and  minute  Lauds  of 
a  watch  bo  together  between  3  and  4  ? 

8.  "  The  Crystal  Palace  at  Sydenham  has  the  lar- 
gest clock  in  the  world;  the  minute  hand  is  19  feet  in 
leugth,  and  moves  half  an  inch  in  every  beat  of  the 
pendulum,  and  its  point  travels  nearly  foux  miles  a 
week."  The  ratio  of  tlie  ciicumferenco  of  a  circle  to 
its  diameter  being  8.141C,  find  the  exact  distanctj 
IravcUud  by  the  minute  hand;  also  show  that  every 
beat  of  the  pendulum  mcabures  a  little  less  than  fuur- 
fi/tfu  of  a  second. 

4.    Express  .83  of  13«.  id.+.lSQ  of  £1.  As.,  as  a 

20 
decimal  of  £5;  and  Jivide  8.0G4  by  .8iG+-  of  .2910. 

0.  A  man  lonvos.his  property  to  his  wife,  a  sixth 
I»*rt  to  eaoh  of  two  ciiildreu,  a  twelfth  to  his  bi-other, 
•ad  tlio  rest,  amountiug  to  $8,000,  to  charitable  pur- 
potot.    Find  Uio  amount  of  his  property. 

0.    The  woiglit  of  lead  is  ^^and-  that  of  copper  ~-- 
85  ^  '^      70 

of  AB  equal  bulk  of  platimim.     How  many  cubic  inclios 

of  bod  will  be  equal  iu  weight  to  a  cubic  foot  of  copper  ? 

7.  Find  Uio  O.O.M.  of  800149  aud  2000158.   ' 

8.  Which  iH  tho  lioavior,  a  pound  of  gold  or  a 
pottod  of  ((Mtliors,  and  an  ounce  of  gold  or  an  ounce  of 
(Kolhon  f    By  how  much  ui  each  case  ? 
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9.  A  min  diod  in  1873,  agad  44  ;  his  son  died  in  1£77, 
ajc«l  17.  How  old  was  the  fatlier  when  the  son  was  born  ? 

10.  A  firm  turns  out  50  tons  of  steel  goods  per 
waok,  using  up  for  that  purpose  51  tons  of  iron,  at  $27 
per  ton,  100  tons  of  coal  at  $2.70  per  ton,  and  $180 
worth  of  other  materials ;  expenses  are  $300  a  week, 
and  rout,  taxes,  &c.,  are  $876  a  year  ;  at  how  much  per 
0 -vt.  must  the  ateel  ba  sold  to  give  neither  profit  nor 
loss  ? 

X. 

1.  Dafine  the  L.  0.  M.  and  the  G.  C.  M.  of  two  or 

m)ra  numbers.     The  G.  0.  M.  of  twj  numbers  is  537, 

and  the  L.  C.  M.,  18795 ;  if  one  of  them  is  105  times 

2«-  3G3.37 

-,7-    of      — 3-7—    find  tlie  other. 

4^.  8.4 

2.  Ejduoe  22370054  sr[uare  inches  to  aoros. 

3.  A  farmar  sold  1140  Ibi.  of  wheat  and  782  lbs.  of 
jats  for  $2).75,  recoivinj  35  cents  a  bashel  more  for 
the  wheat  than  for  the  oats  ;  find  the  price  of  each  per 
bushel. 

4.  What  part  of  half  a  crown  is 

1  ^^  2i-join  ^^  ^ 

of  two  guineas  and  a  half  ? 

5.  The  length  of  a  wall  is,  according  to  the  French 
mjfcdo  system,  13  mofcres,  9  decimitre^,  6  cantimotros  ; 
find  its  length  iu  Eaglish  feet,  the  length  of  the  mjtre 
being  80.871  inches. 

G.  Bought  230  acres  of  land  for  $3880,  and  sold  a 
pavt  of  it  for  $10000  at  $10  an  acre  ;  how  many  acres 
had  I  remaining,  and  how  much  did  I  gain  on  every 
acre  sold  ?  - 
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7.  Sliow  tliat  tlie  value  of  a  fraction  is  not  clianged 
by  multiplying  or  dividing  both  [its  terms  by  the  same 
number. 

8.  A  man  and  a  boy  engaged  to  do  a  piece  of  work 
for  $21 ;  when  f  of  the  work  was  done  the  boy  went 
away,  leaving  the  man  to  finish  it  alone,  the  result 
being  that  the  work  occupied  a  day  aud  a  quarter  more 
than  it  would  have  done  ;  the  boy  was  able  to  do  in  a 
given  time  only  half  as  much  work  as  the  man,  and  was 
paid  accordingly;  find  how  much  the  man  earned  per 
day. 

9.  If  the  price  of  a  farm  of  80a.  Ir.  lOp.  be 
$8925.12^,  what  will  be  the  price  of  another  farm  con- 
taining 00a.  15p.,  if  8  acres  of  the  latter  be  worth  4  of 
the  former  ? 

10.  A  rectangular  cistern  whose  length  is  18  ft.  4  J 
in.,  and  breadth  G  ft.,  contains  201-^  cubic  ft.  of  water ; 
find  the  depth  of  the  cistern,  and  the  weight  of  water  if 
one  cubic  iucli  weighs  252.5  gi-ains. 

XI. 

1.  A  persons  income  is  reduced  from  £750  to  X734 
1$.  (kl.  by  income  tax.  How  much  does  he  pay  in  the 
I)ouud  ? 

2.  A  laborer  receiving  wages  at  the  rate  of  $G  a 
week  througli  the  year,  saved  20  cents  a  week,  wliich  lie 
tlop08it<!d  in  the  savings  bank.  In  consequence  of  a 
htriko  liiH  wages  wore  raised  80*  cents  a  week,  but  ho 
found  ot  the  same  time  tliat  with  tlio  cost  of  living,  and 
lii«  payment  to  the  trades'  union,  lie  had  to  i)ay  50 
rciitu,  where  ho  fonncrly  paid  45  cents;  find  the  iu- 
et'coso  in  liis  yearly  savings. 

8.    The  fore  and  hind  wliods  of  a  carriage  are  12 
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aiiJ  15  feet  in  ci^'cumfereiice ;  find  the  least  luiinber  of 
ijvjiutioiid  of  euolx  wheel  Wiiicli  will  give  the  same 
ijiigth. 

4.  What  is  rneaut  by  an  improper  fraction  and  what 
by  a  mixed  number  ?  How  are  improper  fractious  cun- 
vertod  into  mixed  numbers,  and  conversely  ? 

5.  The  sum  of  |  and  -^^  is  diminished  by  ^q  ;  how 
often  does  the  dilferenco  contain  i^j  of' the  sum  of  I, 
I  and  iV  ? 

G*  What  length  of  carpet  ^  yard  wide  will  cover  a 
room  whose  leiigth  is  4.'!  feet  5  inches,  and  breadth  '61^ 
feet  ? 

7.  Explain  whether  .037  or  .003  is  more  nearly 
ccpal  to  .UU7i8,  and  express  in  words  the  error  in  ex- 
ccod  or  defect  in  each  case. 

b.  A  tea  dealer  has  teas  worth  90  cents  and  GO 
cents  per  pound,  respectively,  which  he  mixes,  taking 
two  pounds  of  the  former  to  one  pound  of  the  latter, 
and  soils  the  mixtui'e  at  85  cents  per  pound ;  what  does 
ho  gain  or  lose  per  cwt.  ? 

9.  If  4  men  or  6  women  can  do  a  piece  of  work  in 
20  days,  how  long  will  it  take  3  men  aiid  15  women  to 
do  the  same  work  ? 

10.  If  a  gai-rison  of  1500  men  have  provisions  for 
13  months;  how  long  will  their  provisions  last,  if  it  be 
increased  to  2200  ? 

xn. 

1.  Simplify     f£^'l    of     "^^i       and    divide 

75.073  by  91.8G3. 

2.  Docs  every  intei-minate  decimal  circulate  ?  Prove 
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the  nilc  for  convei-ting  a  "  mixed  "  circulating  decimal 
into  a  vulgar  fraction. 

8.  On  the  7tli  of  Augnst  I  lent  a  friend  $1600, 
which  he  retained  until  the  Gth  of  October  following  ; 
my  friend  afterwai-ds  returned  the  compUmcnt  by  lend- 
ing me  $1200  on  the  15th  of  March  ;  when  should  he 
get  back  his  money  ? 

4.  A  block  of  oak  a  foot  square  and  6  feet  long  has 
ronnd  it  two  bands  of  iron,  each  3  inches  broad  and  1 
inch  thick ;  find  tlie  weight  of  the  whole,  a  cubic  foot 
of  oak  wcighmg  58.37  lbs.,  and  of  kon  486.72  lbs., 
(o\i't.=ll21bs.). 

6.  The  distance  from  Toronk>  to  London  via  the  G. 
W.  R.  is  119^  miles ;  the  distance  from  Toronto  to 
Hamilton  is  •/j'y  of  tho  distance  from  Hamilton  to 
London ;  find  tho  distance  from  Toronto  to  Hamilton, 
and  from  tlic  latter  place  to  Loudon. 

6.  If  T^T  of  a  meadow  be  mown  by  12  men  in  6 
flays,  find  in  what  time  the  remainder  could  be  mown  by 
10  men. 

7.  Subtract  tho  cube  of  the  difference  of  -^^  and  | 
from  the  difforonce  of  their  cubes,  and  divide  one-fouith 
of  the  result  by  |  of  the  product  of  their  squares. 

8. '  A  has  60  shillings,  B  has  50  francs;  ho^v  many 
francs  must  B  give  A  in  order  that  his  money  might  bo 
one-sixth  of  A's,  a  franc  being  |g-  of  a  shillhig? 

0.  A  runs  at  tlio  rate  of  20Cf  yards  a  minute,  and 
U  at  the  rate  of  275  yai-ds  a  minute  ;  how  much  stait 
lUAj  one  give  the  other  so  as  to  win  by  a  yard  in  a  mHo 
meet 

10.  A  Ljan  who  rows  four  miles  an  hour  in  still 
wslcr  takes  1  hour  and  12  nunules  to  row  that  distance 
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up  a  river ;  bow  bug  will  he  take  rowing  clowui  again  '? 

XIII. 

1.  Find  the  amount  of  the  following  hill ;  3i  Ihj. 
1 1  oz.  beef  @  17  cts.;  14  lbs.  10  oz.  mutton  @  19  cts.; 
7  lbs.  G  oz.  pork  chops  @  21  cts.;  15  Ibd.  7  oz.  lamb  @ 
2'J  cts.;  8  lbs.  9  oz.  suet  @  16  cts. 

2.  Fifty-nine  lbs.  of  a  mixed  metal  are  lowered  into 
a  full  bucket  of  water,  and  the  water  which  overflows  is 
found  to  measure  195  cubic  inches  ;  find  the  weight  oi 
h  ilf  a  cubic  foot  of  the  metal  (supposing  a  cubic  foot  of 
water  to  weigh  G2^1b3.),  and  its  value  at  §1.20  per  lb. 

3.  A  postmaster  is  allowed  one  dollar  and  a  quarter 
on  every  hundred  dollars'  worth  of  stamps  ho  sells-; 
find  his  gain  on  a  sale  of  1000  three  cent  stamps. 

4.  ^Yllat  must  be  added  to 

Ih^L^h     of     rH^  +  ^^^-^"      to     make    it 
H  of  2|  ^        -^Jdk  oi  41. 

ecpial  to       oyb     of     3|     of     I'^l? 

,      ^.      ,.-.       -17  of  (•00G17-'00532)  +  -119x-007 
6.     Smaplify     !^ -^^.^^^^ 

6.  Five-ninths  of  all  the  pupils  in  a  pubhc  school 
wore  below  the  fourth-class  ;  ^  of  those  above  the  third 
class  went  up  to  the  Entrance  examination,  of  whom  8 
failed  to  pass,  and  the  number  successful  was  ^  of  the 
number  above  the  third  class ;  find  the  total  number  in 
the  school. 

7.  A  person  after  paying  Id.  in  the  pound  incomo 
tax  has  left  a  net  income  of  £526  Bs.  lOd. ;  how  much 
tax  did  he  pay  ? 
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8.  Fiml  tlie  weight  of  a  bar  3  yds.  1  ft.  0  in.  lonrj, 
of  "which  a  yard  weighs  15  lbs.  7  oz.  8  di-s. 

9.  If  I  buy  147  gal.  3  qt.  of  molasses  at  25  cents  a 
gallon,  and  use  33  gallons  of  it,  at  how  much  must  I 
sell  the  remainder  per  gallon  so  as  to  receive  as  much 
OS  the  wliole  cost  ? 

10.  A  a-id  B  can  build  a  wall  in  30  days,  and  A 
does  twice  as  much  as  B ;  how  long  Virill  it  take  each  to 
baiiJit? 

XIV. 

1,  Find  the  yearly  average  of  profits  or  losses  in 
sovcn  years,  of  a  merchant  who  gained  on  the  first, 
third,  foui-tli  and  sixth  years  the  sums  of  ^2030,  $800, 
$2800,  and  $4000 ;  and  lost  m  the  second,  fifth  and 
ievcnth  years,  $400,  $1000,  and  §1280,  respectively. 

2.  Divido  $4000  among  three  persons,  so  that  the 
first  may  have  three  times  as  much  as  the  second,  and 
the  third  as  much  as  tlie  first  and  second  together. 

8.  There  is  in  a  manufactory  a  certain  number  of 
workmen  who  receive  $10  a  wedc,  twice  as  many  who 
raoeivo  $6.80  a  week,  and  eleven  times  as  many  who 
reeeiTe  $2.80  a  week,  and  the  total  amount  oiwork< 
men't  wages  for  one  week  is  $873.8J ;  find  the  number 
of  workmen. 

4.  If  a  cent  piece  is  one  inch  in  diameter,  how 
maaj  ean  be  laid  in  rows  touchhij  each  other  on  a 
tabl*  whioh  is  7  ft.  0  in.  long  and  8  ft.  4  in.  wide  ? 

5.  A  cask  is  required  which  can  bo  filled  exactly  by 
ADjr  OM  of  Uto  followin.'j  measures,  taken  any  number 
of  timas  exactly  ;  half  a  pint,  half  a  gallon,  three  gall- 
oa«,  6  gallons,  aud  uiiio  gallons  ;  find  the  smallest  caak 
f  tr  t!iis  imriioso. 
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C.  If  I  of  an  inch  on  a  map  corresponds  to  7  miles 
of  a  county;  wuat  distance  on  the  map  represents  20 
miles  ? 

7.  Eoduco  -f  }  of  an  ounce  to  the  decimal  of  a  pound 

8.  la  a  certain  school  i  the  scholars  study  aritlime- 
tic,  i  algehra,  ^  geometry,  and  the  remainder  of  thu 
school,  viz.,  10  scholars,  study  classics ;  how  maii  • 
scholars  ai"e  there  in  the  school  ? 

9.  A  piece  of  land  is  G3.5  rods  long  and  27.75  rods 
wide  ;  what  will  it  cost  to  fence  it,  at  87i  cents  per  rod? 

10.  A  cistern  has  3  pipes  ;  the  first  will  fill  it  in  8 
hours,  the  second  in  4  hours,  and  the  third  in  five 
hours.     In  what  time  wiU  they  together  fill  the  cistern  ? 

XV. 

1.  How  many  silver  spoons,  each  weighing  2  oz. 
IG  dwt.,  could  be  made  out  of  a  bar  of  silver,  the  weight 
of  which  is  50  oz.  8  dwts.  ? 

2.  Fmd  the  united  area  of  the  walls  of  a  room  which 
is  16  ft.  3  in.  high,  14  ft.  7  in.  in  width,  and  40  ft.  2  in. 
long ;  also,  find  how  much  paper  25  in.  wide  will  be  re- 
([uired  to  cover  them. 

8.  What  is  the  least  number  from  which  2,  4,  8,  10, 
13,  17,  7,  34,  IG,  91,  and  510  may  each  be  talien  an  ex- 
act numl)cr  of  times  ? 

4.     Find  the  difference  between 
-I  of  .005 


-V  of  .345 


and    §of  (U-Tiir)H-(.72  +  V,V). 


Tir 


5.     The  ratio  of  the  vibrations  of  a  pendulum  to  th" 
number   of  seconds  in  w/t  icJi  the  vibrations  avti   luatle,  i  • 

1"^ 

-  ^.  ;    how  many  times  wiU  it  vibrato  in  24  hours  ? 


TT 
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6.  The  wciglit  of  a  cubic  inch  of  water  is  25o.l7 
grains,  that  of  a  cubic  inch  of  air  is  .310017  grains; 
Uow  many  cubic  inches  of  au*  are  equal  in  weight  to 
jnc  cubic  foot  of  water  ? 

7.  Find  the  value  of 

1111 


1x2x8     2x3x4     8x4x5     4x5xG 
correct  to  four  decimal  places. 

8.  A  man  bought  296  sheep  at  $5.50  per  head,  and 
after  pacing  -^  of  his  outlay  in  expenses,  exchanged 
tljcm  for  87  oxen,  which  he  sold  immediately  at  $G0  a 
head;  how  much  did  he  gam  on  every  hundred  dollars 
of  his  expcnditme  ? 

9.  Find  the  difference  in  cost  between  GOO  ft.  ol 
chain  cable,  weighing  7G  lbs.  to  the  foot,  [and  1800  ft. 
of  wire  rope,  weighing  18  lbs.  to  the  foot,  the  chain 
cable  costing  16a.  Gd.  per  cwt.,  and  the  wire  ropo^l  8s. 
GJ.  per  cwt. 

10.  Divide  $158.G0  among  A,  B  and  C,  so  that  B 
may  have  two-thirds  as  much  again  as  A,  and  C  tlucc- 
ftflbi  (tf  what  A  and  B  togctlicr  have. 

XVI. 

74 
1.    Subtract     J  ^^eHmla  +^  of  ^J  of  8J  qt.  from 

0  boiheli  -tSllqt. 

S.  A  man  expended  $280.60  in  purchasing  rye  at 
05  elf.  A  Inuhel,  wlicat  at  $1.87  a  bushel,  and  com  at 
78ets«  A  bnihcl,  buyuig  the  aanio  quantity  of  each ;  find 
Ibo  oottro  nuiulior  of  buahels  purchased. 

8.  Divide  the  difference  of  18i-f.{(2^-2i\)  x  IJ} 
tml  ISj,  *  (2f-2V,)  X 1^  by  18i  +  2?  -2/r  X  11. 
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4.  Find  the  L.C.  M.  of  11,  14,  28,  22,  7,  CO,  27,  81, 
6-1,  and  3G ;  and  the  G.  C.  M.  of  13515  aiid  18707. 

5.  After  tlio  losses  sustained  in  two  engajT^cments,  a 
detachment  of  cavalry  was  found  to  consist  of  1040 
men ;  in  the  first  engagement  they  lost  one  man  in 
every  twenty-five,  and  in  the  second  -j-'g  of  the  remain- 
der ;  find  the  number  of  men  originally  in  the  troop. 

G.  Divide  the  sum  of  (ll^^^-.35)  ^(.05-,-^)  and 
(r^  +  G.007),  by  the  difference  between  |(1.85-.72) 
and  6.0004. 

7.  The  earth's  polar  diameter  contains  41,707,700 
feet,  and  tlie  difference  between  the  equatorial  and  tlie 
polar  is  one  292nd  part  of  the  latter ;  find  the  diffcTeuce 
between  the  two  in  miles. 

8.  A  man  sold  24  horses  for  $150  each  ;  on  half  of 
them  he  gained  y'^  of  what  they  cost,  and  on  the  re- 
mainder he  lost  -i-  of  what  they  cost ;  find  his  whole 
gain  or  loss. 

9.  The  standard  gold  coin  of  Great  Britain  is  made 
of  gold  22  carats  fine,  and  a  pound  Troy  of  this  metal 
yields  4G|§  sovereigns ;  find  tlie  weight  of  pmre  gold  in 
100  sovereigns. 

10.  Make  out  in  proper  form  (giving  tlie  amount)  a 
bUl  of  the  foUowiug  sales :  Juo.  Jones  bought  of  E.  Jaf- 
fray,  July  10,  1877,  10  yds  cassimere  @  $2.85 ;  IG  yds. 
silk  at  $1.12i;  727  yds.  ticking  @  14  cts.;42yds.  shirt- 
ing @  IGl  cts.;  12  yds.  flannel  @  40  cts.;  21^  yds. 
print  @  50  cts. 

XVII. 

1.  If  tlie  pound  Avoirdupois  contains  7000  g:-.'>;v!5, 
find  the  greatest   weigJjt  which  v>ili   measure   lotli   a 
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pound  Troy  and  a  ponnd  Avoirdupois ;  and  the  least 
weight  wliich  can  be  expressed  without  fiactions  iu  both 
pounds  Troy  and  pounds  Avoiidupois. 

2.  If  a  boy's  school  life  lasts  seven  yeai-s,  and  he 
Las  4  weeks  8  days  holidays  at  Chiistmas,  and  6  weeks 
2^  days  at  midsiunmer;  how  many  holidays  has  he  in 
7  years? 

8.    Multiply  £Q  lis.  8|t/.  by  18J. 

4.  What  sum  must  A  bequeath  to  B,  so  that  B  mny 
receive  $1000  after  a  legacy  duty  of  |10  per  cent,  hus 
been  deducted  ? 

6.  A  ci-editor  receives  $1.50-for  every  $1  of  what 
was  duo  to  him,  and  thereby  loses  $301.05.  What  wus 
tho  som  due  ? 

6.  Of  a  field  i  is  meadow,  |  arable  land,  and  the  re- 
mainder is  1  acre,  8  roods,  20  poles ;  find  tho  (luauti* 
ties  of  meadow  and  arable  land. 

7.  What  must  be  given  per  yard  for  carpet  27  uicliea 
wide,  that  tho  carpeting  of  a  room  20  fcot  long  and  lH 
(e«t  8  iudios  broad  may  cost  $160? 

8.  Find  the  value  of 

9.  Flud  tlio  value  of 

8.000C  X  .000 
.0000 

10.  Wliioli  it  the  clicapor,  a  hat  which  cost  $3,  and 
will  U«t  9  months,  or  ouo  which  cost  $2.10,  and  will 
l«iit  7  months?  And  how  nuich  will  a  man  save  iu 
90  joars  who  wears  the  chcapor  kiud  of  hat,  inlcrust 
not  boiag  nokonad  ? 
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xvm. 

10  +  12  5 

1,  Shew  tliat  tlio  fraction  --r — r-;  is  gi-eater  than  ^ 

12  4-14  0 

and  less  than  _. 

2.  A  person  buys  64  lbs  of  meat  weekly;  for  IC 
weeks  the  price  is  17  cts,  per  lb.,  for  26  weeks  16  cts., 
for  10  weeks  15  cts.;  what  is  the  amount  ol  his 
butcher's  bill,  and  the  average  price  per  lb.  daring  the 
year  ? 

lleduce  to  its  simplest  fonn 

1  +  fofi  +  l^  ^^    2 


^^j  of  (l  +  5^)  +  l^  of  ^V  of  (7-2i)-§         17- 
4.     Find  the  value  of 

4-4 
8-3     of    -7— r    of    2  sq.  ft.  6  sq.  inches. 
.735 

6.  A  person  has  four  creditors  ;  to  the  first  he  owe? 
$1248,  to  the  second  $1092,  to  the  third  $984,  and  to 
tlie  fourtli  $736 ;  he  fails,  and  the  creditors  seize  the 
whole  amount  of  his  property,  which  amounts  to  only 
$1640;  how  ought  this  sum  to  be  divided  amongst 
them  ? 

6.  By  selling  cigars  at  the  rate  of  $2.60  for  4  dozen 
it  was  found  that  f  of  their  cost  was  gained ;  find  the 
price  at  which  each  cigar  ought  to  have  been  sold  in 
order  to  gain  ^^  of  the  original  cost. 

7.  Gunter's  chain  consists  of  100  links,  and  ten 
square  chains  make  an  acre.  Find  the  area  of  a  rect- 
angular field  whose  breadth  is  78  chains  23  links,  and 
len!:rth  85  chains  40  links. 
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8.  A  person  expended  $55.92  in  tea  at  87^  cts.  rcr 
lb.,  coflfceat  18|-  cts.,  and  sugar  at  10^  cts.,  buying  an 
equal  quantity  of  each  ;  how  many  pounds  of  each  did 
he  buy  ? 

9.  Find  the  duty  on  4  hogsheads  of  sugar,  each 
weighing  1280  lbs.  gross,  at  2f  cts.  per  lb.,  -5^^^  of  the 
gross  weight  being  allowed  for  tare. 

10.  A  clock  gains  S\  minutes  in  15  seconds  less  tlian 
24  hours ;  at  noon  it  is  2  minutes  too  slow ;  when  will 
it  indicate  tmc  time  ? 

XIX. 

1.  Find  tlje  difference  between  1000  Avoir,  oz.  and 
1000  Troy  oz.,  and  arrange  the  remainder  in  parcels  of 
2^  dwts.  each.  IIow  many  pai'cels  aic  there  if  17000  grs. 
make  a  lb.  Avoir,  wt.  ? 

2.  $90.90  arc  shared  among  4  men,  5  women,  and 
6  ehOdrcn,  so  as  to  give  to  eacli  man  twice  as  much  as 
to  each  woman,  and  to  each  woman  three  times  as  much 
as  to  a  cliild.    "What  do  the  women  get  ? 

8.  A  sheep-dealer  bought  sheep  to  the  value  of 
$9,000  and  after  keeping  them  4  weeks  and  paying  50 
ecnt«.  each  for  their  pasture  during  that  time,  sold  the 
whole  for  $14,000  and  tliercby  clcaied  $2.00  per  head.- 
How  many  sheep  did  he  buy  ? 

4.  1/  I  of  1*8  of  g£  of  a  ship  is  worth  $500,  what 

•lioold  be  paid  foz     25  of  it  ? 

5.  Jamoa  rocoivcd  a  present  of  some  money.  He 
gave  I  of  it  to  his  sister,  and  ^  of  the  remauuler  to  his 
brtiUior,  and  kept  tlio  rest,  $4,  to  himself.  How  much 
did  ho  roc«'ivo,  aud  how  mucli  ihd  liis  brother  get  ? 

0.    Jaincs  oan  diff  a  garden  by  himuulf  in  8  days, 
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John  caa  also  dig  it  alone  in  ten  days.  Tlie  owner  is 
going  to  pay  $27  for  the  digging.  If  they  dig  together, 
svhat  should  each  receive  ? 

7.  Little  Jane  has  a  card  board  21  in.  long  and  15 
m.  wide,  which  she  wishes  to  cover  with  postage  stamps 
1}  in.  long  and  |-  inches  wide,  and  wishes  to  know  how 
many  it  will  take  to  do  it.     Make  the  calculation. 

8.  How  many  times  will  a  carriage  wheel  4  ft.  8  in. 
in  diameter  turn  in  going  1  m.  1  fur.  1  per.  ?  The  cir- 
cumference of  a  wheel  is  3^  times  the  diameter. 

9.  A  person  owns  a  ship  and  its  cargo  valued  a^ 
$3000.  ^  of  the  value  of  the  cargo  is  equal  to  ^  thai 
of  the  ship.     What  is  tlio  value  af  each  ? 

10.  How  many  bushels  of  potatoes  can  be  sold  out 
of  a  garden  in  which  there  are  100  rows  of  potatoes,  in 
oacli  row  2i0  hills,  and  on  an  average  10  potatoes  in 
each  hill,  if  6  potatoes  make  a  pint  ? 

XX. 

1.  A  farmer  bought  land  from  A  at  GO  dollars 
an  acre,  and  the  same  quantity  from  B  at  85  dollars  a  i 
acre.  The  whole  amounted  to  53215  dollars.  Hjw 
many  acres  did  he  buy  from  each  ? 

2.  A  farmer  has  G6  bushels  of  com,  and  90  bushels 
of  wheat,  which  ho  wishes  to  put  into  sacks  of  equal  size, 
and  without  mixing  the  two  kinds  of  grain.  How  many 
bushels  must  each  sack  contain  ? 

3.  Define  a  fraction.  Explain  how  it  is  that  the 
product  of  two  proper  fractions  .gives  a  fraction  less 
than  either  of  them,  and  the  quotient  a  fiaction  grcatci 
than  the  dividend. 

4.  Eeduce  to  its  simplest  form  : 

fl5_14.13_I11v/    7       I      H      I      9      il'l 
1   -^         TlT^T-f        T-2  1    ^  t  12   T^  Id    r^i  -1-  eOi 
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6.  If  a  slielcel  contained  210  gi-ains,  wbat  was  the 
weight  in  poumls  Avoirdupois  of  the  head  of  Goliath's 
spear,  which  was  GOO  shekels  of  iron,  and  of  his  coat  of 
mail,  wliicb  consisted  of  6000  shekels  of  brass  ? 

6.  Find  the  length  of  paper  |-  yai*d  wide  required  to 
cover  the  walls  of  a  room  whose  length  is  27  feet 
6  inches,  breadth  14  feet  7  inches,  and  height  12  feet 
10  inches. 

7.  A  alone  can  do  a  piece  of  work  in  11  days,  and  B 
alone  can  do  it  Ln  17  days.  How  long  would  they  take 
to  do  it  togetlier  ? 

8.  One  person  takes  61  steps  of  29  inches  each  in  a 
minntc,  and  another  takes  59  steps  of  81  inches  each ; 
in  walking  a  mile  bow  much  longer  will  one  person  take 
than  the  otlier  ? 

9.  Prove  that  a  decimal  is  divided  by  10000  by  re- 
moving the  decimal  point  in  the  dividend  four  places 
towards  the  left. 

10.  A  farmer  sold  |  of  his  whole  amount  of  land, 
at  $25  per  acre,  and  received  fjr  it  $1000.  What 
amoout  of  land  did  the  farmer  own  ? 

XXI. 

1.  If  4  men  mow  15  acres  in  6  days  of  14  hours 
pucli,  in  how  many  days  of  18  hours  each  can  7  men 
mow  19^  aoros  ?  (See  Hamblin  Smith,  "  Complex 
Problem*.") 

2.  Divide 

"^""^^V^^?"^  7Jbyl+-A_ 


6  . 

^7-+  i 
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8.  The  following  summary  is  taken  from  a  sales 
book :  Api'il  3  and  five  following  days,  respectively,  sold 
250  yds.  print  @  21  cts.;  1000  yds.  @  18  cts.;  500  yds. 
@  19c.;  3000  yds.  @  13  cts.;  1500  yds.  at  22c.;  and 
375  at  20  cts.  Find  (1)  the  average  selHng  price  per  yd., 
(2)  the  average  number  of  yards  sold  daily,  and  (3)  the 
average  daily  cash  business  for  the  week. 

4.  Lead  weighs  11.4  times,  and  platinum  21  tinifcs 
as  much  as  water ;  find  the  weight  of  the  platinum  that 
will  be  equal  to  112  lbs.  of  lead. 

6.  The  rates  of  two  trains  travelling  in  the  same 
direction  being  15  and  50  miles  an  hour,  how  long  be- 
fore the  fast  train  is  due  at  a  certain  station  must  the 
other  leave  in  order  to  reach  the  next  station,  wliich  is 
20  miles  farther  on,  five  minutes  before  the  fa^t  train 
arrives  ? 

G.     Find  the  G.  C.  H.  of  68590142  and  8504^059. 

7.  Simplify 

l.G  of  2.75-3.8      ^^^     (.119 -.085)' 
l.G-r2.75  of  3.8'  ai93-.085^* 

8.  A  plate  of  copper  2  ft.  9  in.  wide,  3  ft.  long,  and 
f  of  an  inch  thick,  is  rolled  uito  a  sheet  1^  inches  wide 
and  18  inches  long.      Find  its  thickness. 

9.  A  tree  of  140  feet  in  length  was  broken  "into  two 
pieces  by  falling,  and  -^\  of  the  longer  piece  was  equal 
to  ^  of  the  shorter ;  find  the  length  of  each  piece. 

10.  A  |man  commenced  business  with  a  capital  of 
$8000 ;  the  first  year  he  gained  ^iO  for  every  $100  in- 
vested, adding  his  gain  to  his  capital;  the  second  year 
he  gained  $25  for  every  $100  invested,  adding  his  gain 
as  before;  the  tliird  year  he  lost  -J-  of  his  accumulated 
capital ;  how  much  did  he  make  in  the  tliree  years  ? 
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xxn. 

1.  Reduce  ^  of  7^  of  .36  of  1^^  of  8  m.  1  fur.  5  pcf. 
to  iucbcs. 

2.  What  are  the  prime  factors  of  75G75G00  ? 

8.  What  No.  must  be  added  to  7,809,466  to  render 
it  exactly  divisible  by  8975  ? 

*  •4.  ill  going  down  street  John  observes  tliat  he 
passes  a  person  every  6  steps  he  takes.  Now  if  he  step 
80  in.  at  a  time  and  walk  at  the  rate  of  4  miles  per 
hour,  how  many  persons  will  he  pass  in  a  walk  of  15 
minutes  ? 

6.  A  can  dig  a  garden  in  5  days  of  8  hours  each,  B 
can  do  it  in  4  days  of  12  hours.  How  many  days  of 
10  hours  each  will  it  rcquu-e  to  dig  the  whole  garden 
when  both  work  together  ? 

C.  Wliat-will  be  the  size  of  the  largest  measure  with 
which  2  bins  which  contain  89  busL  2  pks.  8  qts.  1  pt. 
and  45  bush.  1  pk.  1  gal.  1  qt.  1  pt.,  respectively,  can 
bo  emptied  'by  an  exact  number  of  fills  of  the  mcad- 
uro  ?    Give  answer  in  pints. 

7.  A  farmer  laid  out  $71778  in  purchasing  an  equal 
number  of  sheep,  hogs,  and  cows.  Each  sheep  cost  $0, 
each  hog  twice  as  much  as  a  sheep,  and  each  cow  twice 
a.i  much  as  a  bog.    Uow  many  of  each  did  he  buy  ? 

8.  A  purse  and  its  contents  are  worth  £1  6s.  8c/., 
and  the  purse  is  worth  7  times  the  contents.  What  is 
the  value  of  each  ? 

0*  A  owns  }  of  a  ship  and  B  the  remainder,  and  ^ 
of  Uio  differauoo  between  their  shares  is  $15U0.  What 
i»  Uio  vossol  wortli  ? 

10.    TLora  U  a  number  which  when  multipUod  by 
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2\,  and  the  product  diminished  by  1400,  and  the  result 
divided  by  2^ ,  and  this  new  result  increased  by  8,  and 
the  sum  divided  by  4,  gives  42  for  a  quotient.  Find  the 
number. 

xxin. 

1.  A  speculator  gave  $18810  for  horses,  and  sold  a 
certain  number  of  them  for  $7990,  at  $85  each,  hv^iiig 
thereby  $10  each ;  for  how  much  each  must  he  sell  tlie 
remainder  so  as  to  gain  $2180  on  the  whole  ? 

2.  In  161384  inches  how  many  miles  ? 

8.  A  man  bequeathes  ^  of  his  property  to  his  wife, 
I  of  the  remainder  to  his  son,  and  ^  of  what  tlien  re- 
mained to  his  daughter,  and  the  balance,  $1000,  to  es- 
tablish a  scholarship  in  a  High  School ;  find  the  amoun^ 
each  person  received. 


4.     Simplify 

{3^  of  5^-12*,}  X  m-m-2i)}  4.  ^^2v^^^, 


1? 


5.  A  boy  starts  to  run  800  yds.,  taking  three  steps 
in  a  second,  each  step  three  feet  long ;  he  is  followed 
after  an  interval  by  a  dog  which  makes  two  bounds  of  6 
ft.  each  in  every  second  ;  find  what  start,  both  in  time 
and  distance,  the  boy  must  have  so  as  not  to  be  over- 
taken by  the  dog. 

6.  In  a  certain  business  one  partner  whose  share  is 
i*j-  of  the  whole,  receives  from  it  a  profit  of  $859.20 ; 
what  share  is  owned  by  another  whose  profit  is  $1909  ? 

7.  Fifteen  cubic  inches  of  copper  of  specific  gravity 
8.7,  five  cubic  inches  of  tin  of  specific  gravity  7.4,  and 
two  cubic  inches  of  lead  of  specific  gravity  11.4,  are 
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molted  together ;    find  tha  specific  gravity  of  the  bronze 
formed  by  the  mixtuie. 

8.  Show  that 

.2i^_2331  and  1,2,3.4,5.0  _.or,-- 
'^n     2321  that2^'*"  2^      2*      2^      2*5      2'  ~ 

9.  Find  the  price  of  184  tons  17  cwt.  3  grs.  14  lb. 
of  copper  @  £87  17s.  lid.  per  ton.     Qr.=28  lbs. 

10.  Of  the  number  of  candidates  that  presented 
themselves  at  certain  entrance  examination  j\  were 
plucked  in  arithmetic ;  -^  of  the  remainder  were  plucked 
in  grammar  ;  and  of  those  that  still  remained  ^g  wcro 
plucked  in  other  branches ;  the  number  of  successi'ui 
candidates  was  26 ;  find  the  entii-e  number  of  candi- 
dates. 

XXTV. 

1.  Multiply  50738  by  4620,  and  verify  tho  result  by 
dividing  the  product  by  the  factors  of  the  multipUer. 

2.  If  6  articles  cost  §14.30,  how  much  will  13  cost 
at  the  same  rate. 

8.  The  sum  of  $283  is  to  be  divided  among  24  men, 
80  women,  and  72  children,  so  that  the  shares  of  two 
men  shall  be  equal  to  that  of  three  women,  and  each 
woman's  share  equal  to  that  of  two  childi-en ;  what  will 
be  the  share  of  each  ? 

4.  If  08  bales  of  linen  contain  07048  yards,  and 
each  bale  contains  3-4  pieces,  and  eacli  pieco  the  same 
number  of  yards,  how  many  yards  aio  there  in  each 
piece? 

5^  If  a  merchant  mark  his  good;;  on  credit  20  per 
cent,  above  cash  price,  what  ready  money  will  iio 
take  fur  an  article  marked  $20  ? 
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C.  Two  worlimen  coiilJ  complete  a  piece  of  work, 
working  separately,  the  one  in  5  hoiu's,  and  the  other 
in  8  hours;  what  part  of  the  work  could  they  get 
through  in  1  hour,  working  together  ? 

_      ^,.      ,.,    2|:-U  T  22.4     250        1.2 

7.  Simphfy  ^^ ;   and  -^-  +  -  +  --^-^. 

8.  A  hought  of  B  Si  yards,  and  of  G  46  yards  oj 
cloth,  at  $5.60  per  yard.  Having  sold  ^  of  these  pur- 
cliases  to  D,  at  a  profit  of  $1.25  per  yard,  at  what  rate 
must  the  remainder  he  sold  that  his  profit  may  be  $150 
on  the  whole  ? 

9.  A  farmer  mixed  fifteen  bushels  of  oats  worth  40 
cents  a  bushel  witli  5  bushels  of  corn  worth  80  cents  a 
bushel,  what  is  the  mixture  worth  per  bushel  ? 

10.  If  5  oxen  or  7  horses  eat  up  the  grass  of  an  en- 
closure in  74  days,  in  what  time  could  5  horses  and  7 
oxen  eat  up  tlie  grass  of  the  enclosure  ? 

XXV. 

1.  Eeduoe  to  simplest  form 

llf^2|0f^l§9   ._l/^_ 

6|of  S^\^2^\^moil{y 

2.  If  a  sovereign  weigh  123.274  grains,  how  many 
sovereigns  will  weigh  21  lbs.  4  oz.  16  dwt.  10  grains? 

3.  A,  B,  and  C  are  jouit  owners  of  a  ship  ;  C's  shaic 
is  valued  at  $2000,  A's  share  is  ^  of  B's,  and  the  sum 
of  their  shares  |  of  the  value  of  the  whole  ship  ;  find 
i'.ie  value  of  the  shares  held  by  A  and  B. 

4.  Express  as  decimals  --',  and  ,~  ;  and  find  thf 

10*  IL;' 

jj-'v  1    ■  '26 +  -2  of  8-7  4-3  f  5-6 

ai:!erence  botweon  ---T-  '    and  ~t''\'''^. 

•48 --014  of  20  7-4-2  of  11 
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5.  A  farmer  bought  48.125  tons  of  hay ;  for  20.25 
tons  of  it  he  jmid  §16  per  ton,  and  for  the  rest  $18.2025 
jier  ton  ;  he  sold  the  whole  at  the  average  price  of  $.915 
l)er  cwt. ;  how  much  did  he  gain  or  lose  ? 

6.  What  will  it  cost  to  cover  with  lead  a  cistern 
whose  depth,  length  aad  breadth  ai-e  3  ft.  6  in.,  7  ft.  10 
in.,  and  5  ft.  4  in.,  respectively,  at  §2.43  per  sf^uai-o 
yard? 

7.  If  1^  guilders  are  equivalent  to  9  shilHngs,  and 
10  shillings  are  equivalent  to  12-5  francs,  find  how 
many  francs  to  24  guilders. 

8.  The  expense  of  carpeting  a  room  was  §45  ;  but 
if  the  breadth  had  been  three  feet  less  than  it  was  the 
expense  would  have  been  $30 ;  find  the  breadth  of  the 
room. 

9.  A,  B,  and  C  met ;  A  had  5  loaves,  B  had  8 
loaves,  and  C  had  40  cents ;  they  divided  the  loaves 
laii-Iy,  and  C  divided  the  money  fairly  between  A  and 
B ;  how  much  did  each  receive. 

10.  A  mcclianic  earns  on  an  average  $1.87^  a  day, 
and  works  22  days  per  mouth ;  if  his  expenses  aie 
$25.75  a  month,  how  many  years  will  it  take  him  to 
save  $1116,  tlici'e  being  12  months  in  a  yeai'  ? 

1.  A  fannor  has  tlireo  tracts  of  laud.  The  first  and 
Bocond  contain  280  acres  each,  and  the  third  contains 
twico  as  much  as  tlio  otlior  two  ;  liow  many  acres  does 
the  faj-mcr  own  ?  And  what  would  tho  whole  amount  to 
at  $201  por  aero  ? 

2.  A  ciHtorn  whoso  capacity  is  16000  gallons  is  sni)- 
plioJ  wiUi  water  by  two  pipes,  each  discharging  825 
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gallons  per  hour ;  but,  by  leakage,  the  cistern  loses, 
during  the  filling,  at  the  rate  of  100  gallons  per  hour, 
lu  what  time  would  the  two  pipes  fill  the  cistern  ? 

3.  An  upholsterer  has  125  ^'ards  of  carpeting  of  one 
kind,  175  of  another,  and  225  of  another.  lie  wishes 
to  divide  the  whole  into  pieces  of  equal  length,  and  tlie 
longest  that  can  be  thus  obtained ;  what  must  be  tlie 
length  of  each  piece  ? 

4.  One  person  expends  $5  for  coal,  at  $7  per  ton  ; 
and  another  $G,  at  $9  per  ton.  "Which  of  tliem  obtains 
the  greater  quantity  of  coal  ? 

fi.    Find  the  value  of  the  expression 

(^  +  i  of  I  of  I  of  20)  .  II. 

6.  Multiply  10.5  by  1.05,  and  reduce  the  result  to  a 
fraction  in  its  lowest  terms. 

7.  How  many  square  feet  of  glass  are  required  to 
glaze  5  windows,  each  containing  li  panes  of  glass,  tlie 
panes  measuring  17  inches  by  15  inches  ? 

8.  A  man  buys  25  sheep  for  $144,  and  30  more  for 
$184 ;  what  will  he  gain  or  lose  by  selling  them  at 
$G.10  apiece? 

9.  A  person  who  has  |  of  a  mine  sells  |  of  his  share 
for  $0000,  What  is  the  value  of  the  whole  mine  tu 
him? 

10.  A  person  contracts  to  do  a  piece  of  work  in  80 
flays,  and  employs  15  men  upon  it;  the  work  is  hali 
finished  ia  24  days ;  liow  many  additional  workmen 
must  be  then  introduced  iu  order  to  pciiorui  tlio  con* 
tract  ? 


k 
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XXVII. 

N 

1,  Define  prime  nxunbers ;  numbers  prime  to  each 
other ;  composite  numbers ;  abstract  and  concrete  num- 
bcra. 

2.  Gunpowder  is  composed  of  nitre,  charcoal  and 
sulphur,  in  the  proportion  of  15,  8  and  2 ;  find  what 
weight  of  gunpowder  would  correspond  to  45  cwt.  of 
nitre,  and  find  also  the  corresponding  weights  of  char- 
coal and  sulphur. 

8.  Express  f  of  lis.  (jd.  +  . 125  of  lGs--.527  of 
IBs.  dd.  as  a  decimal  fraction  of  £5. 

4.  How  many  bricks  9  inches  long,  4^  inches  broad 
and  4  inches  thick,  will  be  required  for  a  wall  30  ft. 
long,  20  ft.  high,  and  4  ft.  tliick,  allowing  the  mortar  to 
make  up  one-sixteenth  of  the  entire  wall  ? 

6.  In  a  cricket  match  the  highest  score  was  -J-  of  tlio 
whole  number  of  runs,  the  next  five  scores  amounted 
together  to  |  of  the  whole,  the  remaining  five  scores 
to  j"j  of  the  whole,  and  there  were- seven  wides;  find 
Uio  total  Booro. 

6.  Roduco  .709280  to  a  vulgar  fraction  in  its  lowest 
lorms,  and  find,  to  eleven  decimal  places,  by  how  much 

8+5 — r  CanoTB  from  8.14159. 
7  +  tV 

7.  What  number  is  that  which  increased  by  2  and 
mnltiplied  by  8,  Uio  product  diminished  by  60,  and  tlie 
wintindnr  divided  by  825,  gives  the  quotient  of  .12UG  ? 

8.  Bimplify 
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9.  A  sum  of  £250  17*-.  6d.  is  transmitted  from 
LoikIou  through  Paris  to  New  York ;  £1  English  = 
2i/o7r  fi'ancs  French,  and  Ci-  francs  =$2.25;  find  the 
Vixuie  of  the  sum  in  American  currency. 

10.  A  piece  of  work  can  be  done  by  A  alone  in  G 
days,  by  B  alone  in  6  days,  and  by  G  alone  in  4^  days; 
they  all  begin  it  together,  but  A  only  continues  to  work 
tili  it  is  finished,  B  leaving  off  2^  days,  and  G  1 1  days 
before  its  completion ;  in  what  time  is  the  work  ac- 
complished ? 

XX^TII. 

1.  A  merchant  bought  290  yards  of  cloth  at  9  dollars 
per  yard.  Having  sold  137  yards  of  it,  at  14  dollars 
per  yard,  and  81  yards,  at  15  dollars  per  yard ;  what 
would  he  make  on  the  whole  by  selling  the  remainder 
at  IG  dollars  per  yard. 

2.  A  can  build  7  rods  of  fencing  in  a  day,  B  can 
build  9  rods,  and  C  12  rods,  in  a  day.  What  quantity 
of  fencing  would  afford  a  number  of  full  days'  work  for 
any  one  of  the  three  ? 

3.  The  working  wheel  of  a  locomotive  is  220  inches 
in   circumference.     It  turns   91   times   in  a  minute ; 
through  how  many  furlongs,  perches,  &c.,  does  it  draw, 
the  train  in  a  mumto  ? 

4.  A  contributed  towards  a  charitable  purpose  23.^ 
dollars,  B  contributed  twice  as  much  as  A,  C  as  much 
fto  B,  D  as  much  as  A  and  B  together,  and  E  as  much 
as  all  the  rest.     What  was  the  whole  contribution  ? 

5.  What  is  the  diiference  in  the  gain  per  cent,  be- 
tween selling  goods  at  2d:,  which  cost  1^(/.,  and  selhug 
goods  at  2ld.  which  cost  2J.  ? 
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6.  now  may  tho  relative  maguihicles  of  two  or  more 
fractions  bo  compared  ?  Express  by  the  least  integers 
the  relative  magnitude  of  the  fractions  |^,  ||  and  ||. 

7.  Ecduce  to  the  simplest  form : — 

m+n+H)*^  oi  %  of  If. 

8.  Find  what  decimal  multiplied  by  8750  will  givo 
the  sum  of  17.5,  tU  oi  86,  ^^  of  1801,  and  96.812. 

9.  Find  the  difference  between 

4/^  +  5.81-2.5    ^^^    B    ^^   ,    ^^   g^2. 
4fff  of  32  of  .45 

10.  A  and  B  together  can  raow  a  meadow  in  5  days, 
nnd  B  could  do  it  himself  ia  8  days.  In  what  time 
could  A  mow  iho  meadow  ? 

XXIX. 

1.  Find  tho  cost  of  18  lbs.  3  oz.  17  dwts.  11  grs.  at' 
£1  2t.  M.  per  lb. 

2.  Two  clocks  point  to  2  at  the  same  instant ;  one 
loses  8J  seconds  and  tho  other  gains  4  seconds  in  12 
lionrs ;  when  will  one  be  half  an  hour  before  the  other, 
and  what  time  will  each  clock  then  show  ? 

8.  Express  2 J.  of  1^  tons-|J  of  4  [tons +2 J  of  1} 
ewi— f  of  1  ton  12  owt.  as  tlie  fi-actiou  of  ^  of  10|  of  a 
tun  f  ^  of  y  cwt. 

4.  Tho  specific  gravity  of  atmosphcnc  air  compared 
villi  water  is  .0012 ;  I  ask  for  the  specific-  gravity  of 
oommon  gas,  and  am  told  it  is  .45  comjiarcd  witli  air ; 
fiiid  its  spociflc  gravity  compared  with  water. 

6.  A  quantity  of  tea  was  sold  for  one  dollar  a  pouinl, 
lli0-gAin  being  one-tcuUi  of  tho  cost  price ;  tho  Uiiid 
gain  WM  $C7.00 ;  how  much  tea  was  sold  ? 
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6.  An  engine,  A,  is  pumping  10,000  gallons  of  water 
pel'  minute  from  a  mean  depth  of  200  fathoms,  on  a 
consumption  of  11,400  lbs.  of  coal  per  day,  while  an- 
other, B,  is  pumping  16,000  gallons  per  minute  from  a 
depth  of  GO  fathoms,  on  half  the  quantity  of  coal ;  which 
is  working  most  economically,  and  in  what  ratio  ? 

7.  Divide 


i^-^J"s 


iy^^iiof /l±|)V,l-i^i+. 


\i-^   1-^/  ^^  8Uii°*  11=1)  °  i-_.-iir,v 

3 

8.  Find  the  cost  price  of  lead  per  cwt.,  if  the  sale  oJ 
48  cwt.  for  $218.70,  give  a  profit  of  one-eighth  of  the 
original  price. 

0.  Simplify 

91.31 +  .0298  .        ..     8.03 

noo-74'    ^^^  8.875  x  3.C-5-5.G3  x  — ^  • 

.l-.0i)2cj74  8,05 

10.  A  and  B  engage  in  business,  A  contributing 
$)12,000,  and  B  $8,000;  B  is  to  have  one-tentli  of  the 
profits  for  managing  the  business  ;  how  should  a  profit 
of  $10,000  be  divided  ? 

11.  An  income  first  pays  the  water  rates,  and  on  the 
a-.ijount  thus  reduced  an  income  tax  of  2^  cents  in  the 
dijUar,  and  then  only  ^J  of  the  gross  income  remains ; 
find  the  water  rate. 

XXX. 

1.  Eeduce  to  its  lowest  terms  the  following  fractional 
expression : — 

767  acres  9  chains  279  yds  4  ft. 
208  sq.  miles  181  acres    93  yds.  4  ft. 

2.  A  horse-power  will  lift  38,000  pounds  one  foot 
higli  per  minute ;  how  many  gallons  of  water  per  day 


98  PAPEK8    FOR   ENTRANCE   INTO 

of  24  honrs  will  an  engine  of  120  horse-power  lift  to 
Uie  height  of  110  fathoms,  a  gallon  of  water  weighing 
10  lbs  ? 

8.  What  must  he  added  to  .85G  of  £2  17s.  lOJ.^  to 
make  up  |J  of  £Q  19s.  l^d.  ? 

4.  Water  expands  when  freezing  so  tliat  a  cuhic  foot 
of  water  becomes  1.089  ft.  of  ice  ;  find  how  many  cubic 
feet  of  water  there  are  in  an  iceberg  which  is  900  ft. 
long,  88  ft.  broad,  and  220  ft.  high. 

5.  Simplify 

2J     1^     4  8     5         ^* 

6.  If  eggs  are  sold  at  the  rate  of  85  for  48  cents, 
and  the  gain  at  tliis  rate  is  one-fifth  of  the  outlay,  find 
at  what  rate  per  dozen  they  were  purchased. 

7.  Find  the  cost  of  20  tons  IG  cwt.  8  (irs.  22  lbs.  of 
eoal  at  25  shillings  per  ton. 

8.  A  reservoir  is  5G  ft.  8  in.  long  by  17  ft.  G  in. 
broad ;  how  many  cubic  feet  of  water  must  be  di-awu  off 
to  make  the  surfuco  sink  2  feet  G  inches  ? 

0.  A  parcel  of  12  lbs.  weight  is  carried  80  nailes  by 
rail  for  CO  cents,  and  tlie  rate  for  the  distance  over  50 
uiiliDS  U  iwo-thirds  of  the  rate  for  the  first  50  miles ; 
how  for  oou  a  parcel  of  8  lbs.  bo  carried  for  IG  cents? 

10.  Bought  100  bblB.  flour  0  $5.12J,  and  250 
lidjhvU  wheat  0  $1.00 J;  sold  75  barrels  of  the  flour 
(ih  $0.00,  and  all  the  wheat  ^  $1.87^;  find  at  wliat 

ico  per  bbl.  the  remainder  of  the  flour  must  bo  sold 
•tint  to  gain  $221.87^  ou  the  whole  in  vestment. 
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XXXI. 

1.  Define  divnsor,  dividend,  quotient,  nii'mui;.  .-, 
IIow  many  of  these  are  abstract  when  the  dividend  is 
iibstract  ?  IIow  many  are  concrete  when  the  dividend 
is  concrete  ? 

2.  Eeduce  to  its  simplest  form, 

(Qi .2  \  of  125. 

Wo o    -TF-To.,   —K^H—^r)  01     i  '8 Iff  01  [i-i^4       /gJI 

o-g — jY  oi  1^5 

3.  At  what  price  per  lb.  must  a, grocer  sell  sugar 
■which  cost  him  $15.40  per  cwt.,  so  that  on  every  $1-4 
of  outlay  he  may  gain  the  cost  price  of  80  lbs. 

4.  Find  the  expense  of  papering  a  room  50  ft.  G  in. 
long,  24  ft.  8^  broad,  and  11  ft.  high,  the  paper  being 
2  ft.  3^  in.  wide,  and  costing  31  cents  a  yard. 

6.  Prove  the  rule  for  changing  a  mixed  circulating 
decimal  to  a  vulgar  fraction.  Find  a  recurring  decimal 
equal  to  5.874  +  l.G2i— .23— 1.748120 +  2.242i3. 

6.  A  and  B  commence  a  piece  of  work  on  Monday 
morning,  and  by  Wednesday  night  have  done  j^^  of  it ; 
A  then  leaves,  and  B  completes  the  work  in  9  days ; 
in  how  many  days  could  each  working  sepai'ately  have 
done  the  work  ? 

7.  A  man  bought  2400  bushels  of  wheat  at  90  cents 
a  bushel,  and  found  that,  by  mistake  in  measuring  it,  he 
had  more  than  he  paid  for  to  the  extent  of  2.25  bushels 
in  every  hundred  ;  he  sold  the  W'hole  quantity  at  $1.05 
a  bushel;  find  how  much  he  made  by  the  transaction. 

8.  The  first  and  second  terms  of  a  proportion  are 
.083G  and  .GS75  respectively,  and  the  fourth  term  is  I 
of  the  sum  of  these  numbers  ;  find  the  tliu'd  term. 
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9.  I  bought  4250  lbs.  of  wheat  at  $1.02  a  bushel, 
and  8408^  lbs.  of  oats  at  64  cts.  a  bushel;  I  sold  tlie 
oats  at  a  certain  loss  per  bushel,  and  the  wheat  at  an 
advance  of  14  cts.  per  bushel,  gaining  on  the  whole  93 
cts.;  at  what  price  per  bushel  did  I  sell  the  oats  ? 

10.  Make  out  in  correct  form  (with  tlie  amount)  the 
following  bill  of  goods :  Jas.  Smith  sold  to  Jno.  Brown, 
450  lbs.  sugar  @  12^  cts.,  240  lbs.  do.  @  llf,  320  lbs. 
rice  @  10 J  cts.,  220  lbs.  coflfee  @  22^  cts. ;  30  boxes 
oranges  @  §3.75,  16  do.  lemons  @  ^3.a7|,  15  do. 
laisins  @  §1  r2|. 

XXXII. 

1.  Define  multiplicand,  multiplier,  product.  "What 
kind  of  number  is  the  multiplier  in  every  instance  ? 
Pind  area  of  board  4  ft.  long  and  8  ft.  wide,  and  explain 
clearly  what  kind  of  units  the  two  factors  respectively 
express.  Shew  why,  when  the  multiplier  is  greater 
than  12,  each  successive  partial  product  is  put  one  X)lace 
farther  to  tlie  left. 

2.  Find  the  number  of  rails  each  24  ft.  long,  and 
wuiglilug  20  lbs.  8  oz.  to  the  foot,  that  can  be  uiado 
ont  of  100  tons  8  cwt.  16  lbs.  of  steel. 

8.    Roduco  to  a  decimal, 

c}ot%'*'"{"  '^  ''"^-^  "^  ^'^  °^  ^  °^  ^*^  '^  ^*- 

4.  If  a  model  of  the  earth  were  made  with  a  diameter 
of  20  foot,  express  as  tlio  fraction  of  an  inch  the  height 

■•  highdbt  mountain,  taking  the  earth's  diameter  as 
:  milus,  nnd  the  actual  height  of  the  highest  niouu- 
Uin  M  80,000  foot. 

5.  If  wire  fencing  cost  2«.  Ail.  per  yard,  find  what 
mttii  be  piud  for  onclosing  a  field  305  yds.  long  and  100 
VtU*  wide.    AuKWor  in  dollars  and  cents. 
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6.  A  ganison  of  1000  men,  provisioned  for  GO  days, 
(T.as  reinforced  at  the  end  of  18  da^'s,  and  the  provisions 
Tv'ere  exhausted  at  tlie  end  of  30  days  from  that  time  ; 
of  how  many  men  did  the  reinforcement  consist  ? 

7.  Find  how  many  cubic  yards  of  water  are  dis- 
placed by  a  ship  whoso  gross  weight  is  750  tons,  grant- 
hig  that  a  cubip  foot  of  water  weighs  64  lbs. 

8.  There  are  four  village  lots  '.  the  first  contains  ^ 
of  -g-  of  an  acre,  the  second  40  j  rods,  the  third  \  of  an 
acre,  and  the  fourth  ^  of  -f  of  an  acre  ;  find  the  quan- 
tity of  land  in  the  four  lots. 

9.  How  much  water  must  be  added  to  63  gallons  of 
brandy,  worth  $4.40  a  gallon,  in  order  that  tlic  mixture 
may  be  worth  $3.60  a  gallon  ? 

10.  Find  the  value  of  .79  of  5.125  shillings  -f  .725  of 
13.3  shillings  — .125  of  two  shillings  +.76  of  a  penny. 
A-uswer  in  shillings  and  pence. 

XXXIII. 

1.  simplify 

2.  The  amount  of  duties  collected  at  the  Toronto 
Custom  House  on  tlie  26th  January,  1877,  was 
$3421.98.  Assuming  that  tlie  average  duty  was  17} 
per  cent.,  find  the  invoice  value  of  the  goods  ou  which 
the  above  amount  was  paid. 

3.  A  can  do  in  10  days,  B  in  12  days,  and  C  in  15 
days,  a  piece  of  work  for  which  $64  is  to  be  paid  ;  they 
all  begin  together,  and  work  3}  days,  when  B  and  G 
leave,  and  the  work  is  finished  by  A.  How  slioiUd  the 
money  be  divided  ? 
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4.  Express  au  English  mile  in  tciTUS  of  tlie  I'Vnicli 
kilometre,  the  kilometre  Wing  lOUO  metres,  and  Gi 
incti'cs  being  equal  to  70  yards. 

6.  "Autliorized  rate  of  discount  on  American  in- 
roicos,  6  per  cent."— (iJ/atV,  Jan.  29.)  Assuming  this, 
find  (in  Canadian  cy.)  the  duty  at  17 S  per  cent,  on 
goods  invoiced  at  $1380. 

6.  A  and  B  have  equal  incomes  ;  A's  expenditure  is 
to  B's  as  G :  5 ;  at  the  end  of  two  years  A  has  saved 
$G00,  which  is  ^j  of  B's  savmgs  ;  what  is^the  income 
of  each? 

7.  Find  the  cost  of  an  embankment  a  mile  long,  4 
ft.  high,  and  13^  ft.  wide,  at  12  cents  per  cubic  yard  for 
tho  first  foot  in  lieight,  and  2  cents  a  yaid  extra  for 
each  successive  foot  in  height. 

8.  If  a  new  unit  of  weight  were  instituted  contain- 
ing 1  lb.  1  oz.  3.32G  drs.  avoirdupois,  how  many  such 
units  of  weight  would  make  537  lbs.  11  oz.  15  drs.  ? 

9.  A  railway  train  travels  80  mUes  an  hour,  in- 
cluding stoppages,  and  85  miles  an  hour  when  it  docs 
not  stop ;  in  what  diatauco  will  tlio  train  lose  2  hours 
by  stoppages  ? 

10.  or  the  condidiitcs  at  an  entrance  examination, 
.07  failed  in  grammar,  Jf  of  tho  remainder  in  arithme- 
tic, aad  67  x><^i^O(l  •  ^ud  tho  number  of  candidates. 

XXXIV. 

1.  Add  togotlior  5  rods,  7  fathoms,  8  cubits,  6  Eug 
]uh  olU,  8  chains  and  8  inches ;  cxprods  tho  result  hj 
(wt, 

9.  Take  tlio  0.  C.  M.  of  418,  728,  822,  and  952, 
'rom  til*  L.  C.  M.  of  2^,  6,  12},  17}  and  85,  and  divide 
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Vaq  (lifTercuoe  diininislied  by  23^  by  tlie  sum  of  324 
aiid  70. 

3.  Kcduce  ^},  If,  U,  II,  j}-  and  ^1  to  e<iuivalent 
fractions  having  the  same  numerator. 

4.  A  can  do  as  much  work  in  one  hour  as  B  can  do 
in  one  hour  and  a  half,  and  B  can  do  twice  as  much 
work  in  tho  same  time  as  C.  If  A,  B,  and  C  can  do  a 
piece  of  work  in  C  days,  in  what  time  would  each  of  thom 
doit? 

_      T^.    ,  .,  -    5  guineas    ,  4  yds. 

6.     Fmd  the  sum  of    —2-— —    +  -/^  + 

i'7  6  French  Ells 

1  o7.  Avoir.        1  dr.  Avoir.        1077    ,    451 
T"^cnIj7lor  Idwt.  2304"     T920" 

6.    Multiply    (|  +  4|-^l^-8^^ 


5  + 


8  +  -L 


by 


7i-5| 


7.  If  G  ac.  8  r.  13  per.  4  yds.  of  land  cost  $200 ; 
find  the  price  at  the  same  rate  of  a  square  piece  of  land 
one  furlong  in  length. 

8.  A  traveller  sets  out  fi-om  Toronto  to  Brampton, 
and  travels  uuiforuily  at  the  rate  of  8  miles  an  horn-, 
and  returns  at  the  rate  of  4  miles  an  hour :  he  was  an 

liour  and  a  half  longer  in  going  than  rctui-ning :  find 
tlie  distance  from  Toronto  to  Brampton. 
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9.  Ecduce  to  its  simplest  form, +  — ^-— 

^  .        lllx-01  t 

•87       £4  178.  6d.  4-368  miles  11 

""  IJ  "*"  "il'049        "*"    1  inile,  13  per.  1  ft.  +  SO  + 
4  tons  18  cwt. 
""S^STSlbsT'  * 

10.  If  48  pioneers  in  5  days  of  12^  hours  long,  cna 
dig  a  trench  189-75  yds.  long,  4-5  yds.  wide,  and  2*5 
yds.  deep,  how  many  hours  per  day  must  90  pioneers 
work  during  42  days  in  order  to  dig  a  trench  1636.6875 
yds.  long,  4-875  yds.  wide,  and  3-2  yds.  deep  ? 

XXXV. 

1.  Simplify 

8i— i  of  ^  .  lOj^jof  ^  .  2.'8_  -8 
Cjxtofi      2H-fix}      f       .16* 

2.  Reduce  2^  of  8i  of  |  of  8}  English  ells  to  the 
fractlou  of  I  of  ^  of  5  J  French  cUs. 

8.  A  can  do  a  piece  of  work  in  6,  B  in  6,  and  C  in 
8  days.  If  A  and  B  work  at  it  two  days  each,  huw 
long  will  it  take  B  and  C  to  iinish  it  ? 

4.  A  man  buys  land  at  $60  per  acre.  If  he  sell  i 
of  it  to  A  at  $80  per  acre,  ^  of  the  remainder  to  B  at 
$22  for  i  of  an  Acre,  and  the  rest,  which  is  120  acres, 
to  G  at  $75  for  g  of  an  aero ;  what  is  his  gain  or  loss  ? 

6,  Bold  tea  at  00  cents  per  lb.,  having  gained  ^^  of 
tha  eofft,  find  the  soiling  price  per  lb.,  if  ho  had  lost  3'^. 

0.  A  man  can  row  a  boat  from  A  to  B  (a  distance  of 
80  milM)  in  7J  hours  if  there  bo  no  current ;  how  lone; 
woold  it  take  him  to  row  it  if  tlicro  was  a  ciu-rcut  of  1  j| 
inilui  per  boor  from  D  to  A  ? 
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7.  If  A  call  do  4  of  a  piece  of  work  in  2;^  days,  and 
])  can  do  |  of  tlie  same  work  in  8J  days,  how  long  will 
it  take  A  and  B  working  together  to  do  it  ? 

8.  Divide  $2380  between  A  and  B  so  that  f  of  A's 
share  will  be  equal  to  ^  of  B's. 

9.  A  man  divided  his  property  as  follows : — lie 
gives  to  liis  eldest  son  ^  of  his  property,  to  his  second 
son  \  of  the  remainder,  and  to  his  Avife  what  was  then 
left.  If  he  had  given  his  second  sou  twice  as  much 
lie  would  have  received  $8J0  more  than  the  eldebt. 
Find  the  share  of  each. 

10.  Bought  180  gals,  wine  @  $2.60  per  gal. ;  paid 
for  carriage  $8.00;  for  duties  $5.80.  If  -^^  of  it  be 
lost  by  leakage,  at  what  price  per  gal.  must  the  balance 
be  sold  to  gain  by  the  whole  transaction  $10.00  ? 

11.  A  can  do  a  piece  of  work  m  4,  B  in  6,  C  in  6 
days.  If  A  and  B  work  at  it  1^  days  each,  how  much 
will  it  be  worth  to  finish  it  if  A  and  G  can  earn  $2.80 
per  day  ? 

XXXVI. 

1.  Distinguish  between  abstract  and  concrete  num- 
bers ;  in  multiphcation  show  that  the  multipher  cannot 
be  concrete. 

„.      ,.r      180  +  7980x7080-^7847 -(491 -800) 
S^mphfy    ^225^00-T>r8! ' 

2.  If  8  turkeys  and  5  geese  cost  $4.75,  and  2  turk- 
eys and  7  geese  cost  $3.50,  what  is  the  price  of  10 
turkeys  ?  .  .  ' 

3.  Define  reduction  ascending. 

With  the  difference  between  £1  17s.  9c/.,  Halifax  cur- 
rency, and  $3.68^,  I  purchase  an  equal  number  of 
oranges,  figs,  and  apples;  the  oranges  costing  5d.,  tlie 
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figs  2d.,  and  the  apples  Id.  each ;    how  many  of  eacli 
did  I  purchase  ? 

4.  What  is  the  difference  in  length  between  5  perches 
2J  yds.  and  17  Eughsh  ells,  3  qrs.  3  nls.  ?  (Answer  iu 
inches.) 

6.  What  is  the  distinction  between  the  simple  and 
compound  rules  ? 

A  farm  containing  486  acres  2  ro.  14  per.  12  yds.  2 
ft.  72  in.  was  divided  among  A,  B  and  C,  so  that  B 
received  79  acres  1  ro.  39  per.  23  yds.  8  ft.  108  inches 
more  tlian  C,  and  41  acres  12  per.  12  yds.  2  ft.  30  in. 
less  than  A ;  how  many  inches  iu  As  share  ? 

C.  By  what  must  141  miles  1  fur.  1  per.  8^  yds.  1 
ft.  be  divided  so  as  to  give  6  for  quotient  and  leave  8 
m.  6  fur.  88  per.  2  yds.  for  remainder  ? 

7.  Define  a  fraction.  How  is  fraction  reduced  to  its 
lowest  terms  ?    Give  tlie  reason  for  the  process. 

Bednce  tlie  difTerenco  in  weight  between  2  lbs.  of  lead 
and  2  lbs.  of  silver  to  the  fraction  of  6  drs.  2  scrs. 

8.  An  estate  worth  $10,000  is  left  to  A,  B  and  C ;  I 
to  A,  2  to  B,  and  the  remainder  to  C  ;  find  C's  portion 
and  itii  valno. 

1  8 
0.    If  -^  +  2l-f-4J  +  f  xl.2^..8  of  an  acre  of  farm 

Und  eort  /21  +  l)!^i  °^  ^®^°'  ^^^^  <^"g^^*  »  ^i^^S^ 

lot  to  ooct  whicli  is  182  feet  long  by  880  feet  wide,  if  laud 
in  tlie  Tillage  bo  worth  2J  times  as  much  as  farm  land  ? 
10.  A  doos  I  of  a  piece  of  work  in  4  hours,  B  does 
I  of  what  romains  in  1  liour,  and  C  finishes  it  in  20 
mintitos ;  how  lonfj  would  it  have  taken  all  working  to- 
gvtbor  to  do  Um  work  ? 
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XXXVII. 

1.  When  an  ounce  of  gold  costs  $19.45,  what  is  the 
the  cost  of  .04  lb.  ? 

2.  An  hnperial  gallon  contains  277.274  cubic  inches. 
How  many  gallons  would  a  vessel  contain  whose  capa- 
city is  98 1  cubic  feet  ? 

3.  Required  the  mean  of  the  following  observations 
of  temperature  :— 41°  29',  41°  27^,  39*  13',  41*  83', 
37'^  47^',  44°  28',  40°  13'. 

4.  Feb.  5,  1877:  "Gold  in  New  York  opened  nt 
105  J."  At  this  rate,  how  much  gold  must  be  paid  for 
§;i210.42ii(j  currency? 

5.  There  was  a  question  whether  the  indemnity  to 
be  paid  by  the  King  of  Ashantee  was  5,000  oz.  of  gold 
or  50,000  oz. ;  what  was  the  amount  of  money  in  dis- 
pute, gold  being  reakoned  at  £3  17s.  lO^d.  per  oz.  ? 

C.  A  man  instructed  his  servant  to  lay  out  equal 
sums  in  buying  oxen,  sheep  and  horses,  and  to  spend 
as  little  as  possible.  The  servant  agreed  to  forfeit  f.2 
for  every  ox,  $1  for  every  sheep,  and  $4  for  every  horse, 
which  he  bought  more  tlian  was  necessaiy  to  obey  or- 
ders. He  bought  the  oxen  at  $40  each,  the  sheep  at 
$5  each,  and  the  horses  boing  at  the  prices  of  $50  each 
and  $G0  each,  he  bought  those  at  $50  each.  What 
should  be  the  forfeit  on  account  of  the  mistake  ? 

7.  A,  B  and  C  run  a  race.  A  starts  at  0  a.m.,  nnd 
goes  at  the  rate  of  8  miles  an  hour ;  13  starts  ut  10.15 
a.m.,  and  goes  at  the  rate  of  10  miles  an  hour ;  when 
should  C  start,  who  goes  at  the  rate  of  12  miles  an  hour, 
so  that  when  A  is  overtaken  by  B,  C  may  be  one  mile 
behind  them  ? 
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8.  If  2  cwt.  3  qrs.  21  lb.  sugar  cost  $58.40,  find  the 
value  of  17  cwt.  2  qrs.  14  lb.     (Cwt.  =  112  lbs. 

9.  A  block  of  stone  is  4  ft.  long,  2  ft.  6  in.  broad, 
and  1  ft.  8  in.  thick  ;  it  weighs  27  cwt. ;  find  the  weight 
of  60  cubic  inches  of  the  stone. 

10.  A  candidate  at  an  Entrance  exammation  ob- 
tained as  an  answer  to  a  question  27  ft.  8  inches ;  bul; 
found  that  he  had  used  5.4  instead  of  5.2  as  a  multi- 
plier ;  find  the  correct  answer. 

xxxvin. 

1.  The  dividend  decreased  by  13  is  equal  to  83  times 
the  remainder ;  the  difference  between  the  remaLudcr 
and  divisor  is  9 ;  the  quotient  is  21 ;  find  the  divisor, 
dividend,  and  remainder. 

2.  Prove  that  g  of  1  ="J  of  5.     Simplify 

(8' 1  + •142857}  X  2125. 

8.  A  Las  four  times  as  much  money  as  B;  they  play 
together,  each  staking  10  shillings ;  A  wins  the  first 
game,  but  loses  tlio  next  ten  games,  and  then  throe 
timet  A's  money  is  equal  to  seven  times  B's :  what  had 
each  at  first  ? 

4.  In  a  school  there  are  153  scholars  in  tlie  lower 
form,  and  119  in  tlio  upper  form.  The  scholars  are  so 
divided  that  tlio  number  in  each  class  in  tLo  lower  form 
and  upper  form  is  the  same,  and  the  number  of  classes 
M/mo  a»  possible.  Find  the  number  in  each  class  and 
the  total  number  of  classes. 

C.  Suppose  unity  to  roprosout  '0012,  what  number 
represontii  '0001  7 
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0.  A  man  buys  100  gallons  of  wine  at  $2.00  a  gal- 
1  .!i,  and  keeps  part  for  his  own  use.  In  selling  at  §2.25 
a  gallon,  by  using  a  false  measure  lie  gives  8|J  quarts 
for  a  gallon,  clearing  $25.00  by  the  sale.     How  many 

iUons  did  he  keep  for  his  own  use  ? 

7.  A  company  of  boys  is  met  by  A,  who  gives  each 
boy  40  cents ;  afterwards  the  boys  are  joined  by  16 
others,  and  the  money  received  from  A  divided  equally 
among  all  the  boys,  who  are  met  by  B,  and  he  gives 
each  boy  80  cents ;  afterwards  the  boys  are  joined  by 
18  others,  and  the  money  is  again  equally  divided,  when 
it  is  foimd  that  each  boy  has  20  cents.  How  many 
boys  in  the  company  when  met  by  A  ? 

8.  A  grocer  buys  tea  at  64  cents  a  lb.  and  sells  it  so 
as  to  gain  -j  of  the  cost  price  ;  find  his  receipts  on 
6043  lbs. 

9.  A  man  divides  the  value  of  his  estate  equally 
among  his  three  sons.  The  first  son  gams  an  amomit 
equal  to  one-third  of  what  he  has ;  the  second  loses  ono- 
tliird  of  what  he  has,  and  the  thu-d  gains  one-third  of 
what  he  has,  and  then  loses  one-third  of  what  he  has 
after  his  gain ;  and  now  the  sons  together  have  $300 
loss  than  the  value  of  the  estate.     What  was  its  value  ? 

10.  I  sold  $20,000  stock  of  Consohdated  Bank  at 
98^  and  invested  the  proceeds  in  Bank  of  Commerce 
stock,  selling  at  120,  and  paying  a  half-yearly  dividend 
of  $i}j  on  every  $100  of  stock;  find  my  half-yeai-ly 
income. 

XXXIX. 

1.  What  number  divided  by  3G821  will  give  a  quo- 
tient 5027  with  remamder  824  ? 
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2.  In  multiplying  a  number  by  89,  I  begin  the  par- 
tial product  of  3  anil  the  multiplicand  under  the  figure 
in  the  tens'  j)lace  of  the  product  by  9.  Why  do  I  do  so  ? 
Show  tliat  tlie  sum  of  the  partial  products  is  the  com- 
plete product. 

8.  Addition,  Subtraction,  Multiplication  and  Division 
are  called  the  fundamental  rules  of  Arithmetic;  why 
are  they  so  named  ? 

4.  In  malcing  out  a  bill  for  G5  bushels  of  oats  at  40 
oouts  per  bushel,  I  multiply  G5  by  40,  and  give  the  re- 
sult $20.00.  Am  I  correct?  Give  reasons  for  youx 
answer. 

543 
ff.    The  less  of  two  numbers  is  -, — ,*— ,    and    tlieir 

iof  8| 

Iff 
diilorcuco  is  -—■ ;  what  is  the  greater  number  ? 

.tV 
C.    How  much  must  be  paid  for  8G0  feet  of  boards  at 
$12.00  per  M,  250  sliingles  at  $2.50  per  M,  and  760  feet 
of  timber  at  $1.00  per  0  ? 

7.  A  and  B  set  out  at  the  samo  time  from  places  88 
miles  apart,  and  meet  at  tlie  end  of  12  hours  ;  A  travels 
if  miles  per  hour  more  than  B.  How  many  miles  did 
eaok  travel? 

8.  Sold  a  house  for  $4800,  and  gained  i  of  its  co^t. 
What  did  it  cost  f 

0.  If  10  men  can  do  a  piece  of  work  in  12  days, 
how  toon  after  beginning  must  they  bo  joined  by  8  more 
■o  M  to  finish  the  work  ia  10  days? 

10.  If  »  man  fill  ^  of  a  cask  with  brandy,  }  with 
wi  '  witli  wnt'jr,  aiul  it  lack  21 J  gallons  of  btiiig 

Iti  .  my  -ivll.u'.  uin  (!i:it  ciiak  contiiin  ? 
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XL, 

1.  In  12345G7  sq.  in.,  how  many  acres,  roods,  &c.  ? 

2.  The  remaiutler  8  is  f  of  the  divisor,  and  ^g-  of  the 

nuotieiit;  find  the  divisor. 

3.  If  I  purchased  2^  yds.  of  black  cloth  at  16s.  6d. 
per  yard,  2|  yds.  doeskin  at  Is.  6d.  per  yard,  3J  yds. 
alpaca  at  Is.  Gd.  per  yard,  IJ  yds.  linen  at  Is.  8d.  per 
yard,  and  5^  yds.  Hannel  at  1j*.  lOJ.  per  yard.  What 
change  should  I  receive  out  of  a  twenty-five  dollar  hill  ? 

4.  Add  ^  of  a  peck  to  2^  gals.,  and  reduce  the  result 
to  a  decimal  of  4  bus.  2  gals.  2  qts. 

6.  Eeduco  to  its  simplest  form, 

g|of^\  +  3-3of2-l|- 
yV(2-045--5). 
0.     The  bottom  of  a  cistern  measures  7  ft.  G  in.  by  3 
ft.  2  in.,  how  deep  must  it  bo  to  contam  70  cubic  ft.  of 
water  ? 

7.  A  boy  gives  ^  of  his  marbles  to  A,  ^  to  B,  and  the 
rest  to  C.  C  loses  20,  and  has  then  70  less  than  A. 
How  many  had  each  at  first  ? 

8.  A  man  lost  J  of  the  value  of  his  horse  by  seUing 
it  for  ^00 ;  for  what  should  he  have  sold  it  to  gain  |  of 
its  value  ? 

9.  A  man  has  $4000  in  the  bank.  He  di-ew  out  /^ 
of  it,  and  then  ^  of  the  remainder,  and  afterwards  depos- 
ited (^  of  what  he  had  di-awn  out.  How  much  had  he 
then  in  the  Bank  ? 

10.  A  man  after  paying  a  tax  of  2  cents  on  every 
dollar  of  his  income,  and  also  spending  $2  per  day,  is 
still  able  to  save  $495  a  year  (3G5  days)  •  what  is  his 
iacome  ? 
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CANDIDATES     FOR    THIRD-CLASS 
CERTIFICATES. 


I. 

July,  1871. 


1.  Write  in  figures  and  express  in  words  the  nnm- 
bcrs  seven  hundred  and  one  units  in  the  Gth  period, 
foartcen  in  the  6th,  one  hundred  and  twenty  in  the  8rd, 
fuutccn  in  the  2ud,  and  nine  in  the  1st. 

2.  Show  that  the  coxTcspondiug  operation  in  the 
KJmplo  and  the  compound  rules,  are  based  on  the  same 
priuciplcs.  How  many  years,  months,  days,  hours 
jmd  miuutus  from  20  minutes  past  4  o'clock  P.  M., 
July  ICUi,  1802,  to  25  minutes  past  11  o'clock,  Jxmo 
20th.  1871  ? 

8.  State  tho  principles  on  which  is  based  the  rule 
for  fiuding  tho  0.  0.  M.  of  two  numbers.  Apply  thorn 
to  find  ilintof  8021  and  1581. 

4.    Tho  driving  whoolii  of  a  locomotive  are  17  J  feet 
la  circumfuroncc,  and  tho  trucks  10 J,  what  distance- 
■   u  triiiii  move  to  bring  wheel  and  truck  into  same 
-       poiiitious  as  at  starting  ?  ^  ^/'^  ^it 

fi.    Btato  the  guuunil  principles  on  which  tho  rules 
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of  fractions  depsuJ ;  and  find   tie    simplest   form  of    ^^ 
(7i^5i)  of  {  (i^  X  I)  +  H  }    X  (3^  -  ^).  «/y^ 


n 


G.    From  the  sum  of  1\\  iwres,  f  of  8 J  acres,   5^.-- 

roods,  aud  y^j-  of  l^^j  perches,  take  4  acres,  25  perches, 
12  square  yards.  ^/l4),  ^,/^   <3p-:2  yS^/-'^/(^4 

7.  A  man  divided  a  farm  among  throe  soils ;  to  the 
first  he  gave  80  acres,  to  the  second  %  of  the  whole,  and 
to  the  third  \  as  much  as  to  both  the  others.  How 
many  acres  did  the  farm  contain  ?  (^  3 0-  0(  ■ 

8.  Find  the  sum,  dififcrenco  and  product  of  3'450 
and -425.  3'i'»ii,  3-£3/\    /.////ecJ} 

9.  Find  values  of  2-7315  according  as  the  unit  is 
£^  !js,,  or  5  acres,  2  roods,  10  perches,  or  G  oz.  10  dwt., 
IG  grs. 

10-  (Sold  20900  feet  of  lumber  for  $331 -02  J,  gainmg 
thereby  $78-37^.     What  had  it  cost  per  C  ?    /•/;?/  ~hfj 

11.  Explain  the  difference  between  simple  and  com- 
pound proportion.  In  Nova  Scotia  the  Sovereign  is 
worth  $5,  and  in  Ontario  §4'8G§  ;  convert,  $2720-40 
Ontario  currency  into  Nova  Scotia  currency,    y^j/f-^'  '^f 

12.  (a)  Received  $4100  from  my  agent,  who  had 
deducted  his  commission  at  5  "/>,  as  proceeds  of  sale  of 
goods ;  what  were  the  goods  sold  at  ?/y^j/d.  /^M 

(h)  Eemilted  §4100,  including  commission,  to 
my  agent  to  invest  for  me  on  commission  of  6  %  :  what 
was  his  commission  ?  J^/fd-  ^^^/ 

11. 

December,  1871. 
1.     (1).  Divide  £4,7G2  Us.  ^\d.  by  300.  t^^^-^^-^rs^ 
(2.)  My  liouse  and  lot  cost  jCGGI  15.*.  M.\  tlie 
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house  cost  15i  times  as  mucli  as  tlu  ot ;  find  t';e  cost 
of  the  house.  ^  ^AA  /J*  ^ 

2.  Sliew  clearly  that  both  terms  of  a  fraction  can  he 
mnltiplictl  by  the  same  number,  without  changing  the 
value  of  the  fraction. 

(91  1  \  .  ' 

4.    A  sum  of  money  was  divided  among  A,  B,  and 

C ;  A  received  -039  of  \  \  of  it ;  B,  t\  of  it,  and  C, 
$3015.80  ;  find  the  amount  divided.     J^ //et'6./l; 

C.  A  trench  80  yards  long,  10  feet  deep  and  9  feet 
wide,  was  completed  by  20  men  in  12^  days,  of 
ten  hours  each ;  and  a  trench  7G  yards  long,  and 
twelve  feet  deep  was  completed  by  thirty  men  in  7.^ 
days,  of  9^  hom-s  each ;  how  Avidc  was  the  latter 
ticuch?  '  d^ 

C.  The  cost  of  carpeting  a  rjom  lOJ  yards  long, 
with  carpet  27  inches  wide,  and  costing  %\.'6h  a  yard, 
was  $93.10  :  ^ud  the  width  of  the  rooir         ^  7^ 

7.  A  gi'ocoi*  mixes  GO  lbs.  of  tea  at  G5  cents  a  lb., 
witli  80  lbs.  at  GO  cents  a  lb.;  at  what  rate  per  lb.  mu.st 
he  sell  tlic  mixture  to  gain  80%  ?       sa  ^, 

8.  A  person  loaned  §180  for  two  months  and  13 
(luyu  at  0%  :  what  interest  did  ho  leceive  ?    df-  y^< 

0.  I  80ud  §5250  to  a  commission  merchant  in  Mon- 
t.col,  who  charges  5/«  for  iuvcstiiig,  with  instructions  to 
inu'oli&fto  certain  goods,  deducting  his  commission  from 
tlio  amount  of  m!>ney  sent  liini :  find  his  commissions^; 

10.  A  coal  dtalor  bought  781,000  lbs.  of  coal,  at 
fl.CO  a  ton  (2210  lbs.),  and  soUr 624,500  lbs.  of  it  at 
tlie  nit«  of  $6.50  \m  short  ton  (2000  lbs.),  and  the  lal- 
aooo  At  $4.20  per  hhort  tun  :  lind  the  whole  gain. 


t 
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in, 

July,  1672. 

1;  The  demand  of  10  hours'  pay  for  nine  hours 
^v  ork  is  equivalent  to  a  demand  of  what  increase  %  ix> 
wages  ?  /f  p 

2.    What  number  divided  by    (rV  +  TV)-5-(3-i)  ^ 

(i  f  i)  wiU  give  T>V  of-^f  ^^  n»  °^  2^"^  ^  f'l 

8.  Find  amount  of  following  account: — 448  lbs. 
Latter  at  23  cents,  436  lbs.  cheese  at  9i  cents,. 240^  lbs. 
lard  at  111  cents,  254 J  lbs.  tallow  at  18^  cents,  4(4 
dozen  eggs  at  16 j  cents,  15  bbls.  salt  at  $1-40,  and 
481|j  lbs.  ham  at  12^  cents.  ^J9/'  /•^  A 

4.  A  bankrupt  owes  four  creditors  as  follows : — A  /?/^ 
$2500,  B  $3300,  C  4200,  and  D  $4000 ;  his  property  ^^%{ 
is  worth  $10500  ;  what  does  each  creditor  receive  ?  J^t  ^ 

5.  A  lumber  merchant  bought  106250  feet  of  lumber 
at  14  J  per  M.,  and  retailed  it  at  $1*75  per  Cv  Find  his 
gain.  ^JJ-^'f)3i 

6.  Find  the  expense  of  plastering  a  room  20  feet  long. 

18i  feet  wide,  and  l\\  feet  high,  at  18  cents  a  yard.  ,^^^-^ 

7.  If  25  men  build  a  wall  15  ft.  high,  2  ft.  thick, 
nud  50  ft.  long,  in  12  days  of  9  hours  each,  how  many 
hours  per  day  must  40  men  work  to  build  a  wall  GO  feet 
long,  3  feet  thick,  and  20  ft.  high  in  25  days  ?  -^.aj^ 

8.  How  much  Avater  must  be  mixed  with  600  gallons 
V.  ine,  at  $2-50  a  gallon,  in  order  to  u-^ke  the  mixtme 
worth  $2  per  gallon  ?  /S't' 

9.  If  $120  gain  $5*84  in  126  days,  find  the  gain  in 
SaOdays.  X/<^-<^*^. 

10.  A  moiciuuit  bought  500  bis.  of  flour  at  $6-25  a 
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bl.,  on  a  creclit  of  8  months.  Ho  sold  it  at  $6-60  a  bl. 
on  a  credit  of  4  montlis.  What  was  his  net  cash  gain, 
money  being  worth  12%  ?  ^  Ji  i^^^^-y 

IV. 

July,  1873. 

1.  Define  a  fraction  and  fully  explain  the  terms 
numerator  and  denominator. 

Simplify  _Li!Li_  ^  JLiill ,  ye>  ^ 

2.  Bought  I  of  4^  cords  of  wood  for  ?  of  %  of  $30 : 
what  were  two  cords  worth  at  the  same  rate  ?  ^-/ 

8.  Show  how  to  convert  pure  circulating  decimals 
and  mixed  circulating  decimals  to  vulgar  fractious. 

Find  the  sum  of  -478,    -321,    -82,   -78504,  -5,    and. 
•4820,  and  the  product  of  8-456  by  -425.  /'l^yiV^s'^.''^^' 

4.  How  many  feet  of  lumber  will  be  required  to  in- 
close a  building  60|  feet  long,  40|  feet  wide,  22  feet 
high,  and  each  side  of  the  roof  21 J  feet,  allowing  628| 
foot  for  the  gables,  and  making  no  deductions  for  doora 
and  windows  ?  /^^^A' 

5.  Find  the  difference  between  the  true  and  the  bank 
datoonnt  of  $2500,  payable  in  90  days,  at  7  per  cent.  7S* 

C.  Find  cost  of  plastering  the  walls  of  a  room  80J 
foot  long,  18^  foot  wide,  12  feet  high,  at  18  cents  per 
•qnare  yard  (no  allowance  for  openings) ;  find  also  the 
oofft  of  oarpoting  sucli  a  room  with  carpet  27  hichcs 
wide,  and  costing  %  1 .80  per  yard.    J?l^X,  ^/yo.Ji,e>  f 

7.  Ten  por  cent,  of  an  army  was  slain  on  the  field 
of  btiilo,  and  6  jHsr  cint.  of  the  remainder  were  mor- 
Li1!v   w<.iiiiil.il :  tho  diffcrcuco  between  the  killed  and 
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mortally  wounded  was  1100;  how  miuy  men  went  into 
battle  ?  JtO.  &7H) 

8^.     Having  received  a  stock  dividend  of  8  per  cent., 
I  fmd  I  am  now  the   owner  of  2U7  shares ;  Low  many   , 
shares  did  I  own  at  first  ?  ^/i^  ^'^^ 

9.  Given,  that  pure  water  is  composed  of  oxygen 
and  hydrogen  in  the  proportion,  by  weight  of  15  to  2, 
find  the  weight  of  each  in  a  cubic  foot  of  water.  ^%ii  Ty  /^ ' 

10.  How  many  railway  shares  (100  each)  at  40% 
discount  must  be  sold  in  order  that  the  proceeds  in- 
vested in  bank  stock,  which  is  4%  below  par,  and  pays 

a  dividend  of  7"/",  may^  yield  an  income  of  $1G80.       ^ivC 

11.  A  railway  company  pays  ^21.75  per  acre  for  a 
portion  of  road  100  miles  long  and  94^  feet  wide,  find 
the  whole  amount  paid.  S  c? ^ S  t^' 

12.  An  insurance  company  took  a  risk  at  2]''/c„.and 
"reinsured  ^  of  the  risk  at  2%  ;  the  premium  received 

exceeded  the -premium  paid  by  $42;  find  the  amoimt 
of  the  risk.  ^J/irTi) 

V. 

December,  1873. 

1.  From  a  pound  Troy  ai-e  coined  4G|2  sovereigns; 
find  (in  £  s.  d.)  the  price  per  oz.  of  gold.   /j,/y,  /oJ  Cttyj 

2.  Divide  $29.50  between  two  persons,  so  that  one 
shall  receive  half  as  much  again  as  the  other.   //•?<?•  //-/^ 

8.     Simpnfy|of|f-^^of^g+T\of-|J^.  ^'f^ 

4.  The  sum  paid  for  494  gallons  oil,  indvAmrj  a 
duty  on  each  gallon  which  amounts  to  \  of  the  cost  price 
of  a  gallon,  is  $1719.12 ;  find  the  duty  on  a  gal'"^:-.     *f<^ 

5.  A  merchant  tailor  bought  27  pieces  of  cloth,  each 
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contamin^  19^  yards,  at  $4.81  J  a  yard,  and  paid  fieiicht 
$0.62J  ;  be  sold  so  as  to  gain  ^381.87^.  At  what  price 
per  yard  was  the  cloth  sold  ?  ^S-o  C^ 

6.  A  and  B  can  do  a  work  in  8  days,  B  and  C  in  6 
days,  and  A  and  C  in  4  days.  If  $16  ^  paid  for  tha 
work,  what  is  each  man  worth  per  day  f^i-'^^'^^i 

7.  Find  the  value  of  80  cwt.  1  qr.  15  lbs.  of  sugar 
at  $10.20  per  cwt.  (qr.=25  lbs.)       SS/^'^^ 

8.  A  person,  after  paying  an  income  tax  of  2  mills 
in  the  dollar,  has  $1681.98  left.     Find  his  gross  income. 

9.  Find  the  cost  of  covering  a  room  27  feet  wide  and 
80  feet  long,  with  matting  2  ft.  6  in.  wide  and  costing 
$  1.02^  a  yard.  ^//^'-  ^  '^ 

10.  A  miller  has  a  bin  8  ft.  long,  4^^  ft.  wide,  and 
2^  ft.  deep,  holding  76  bushels ;  how  deep  must  he 
mako  another  bin  which  is  to  be  18  ft.  long  and  8f  fL 
wide,  80  that  its  capacity  may  be  460  bushels  ?  /^^ 

11.  A  man,  engaged  in  business  with  a  capital  of 
$10920,  is  making  12.^  per  cent,  per  annum  on  his 
capital ;  but,  on  account  of  ill-health,  he  quits  the  busi- 
noRs,  and  loans  his  money  at  7?%.  How  much  does  ho 
lost)  by  the  chausu  in  2  years,  6^  months  ? 

JuLV,  1874, 


1.    Simplify 


n...^-^*^-^- 


^       U4l  of,V^  *     77TT5()A-74.|   ^  ^"5- 
2.     Water  is  composed  of  two  gases,  oxygon  and 
hydrogen,  in  tlio  proportion  of  88.9  to   11.1;   wlmt 
woigbk  b  there  of  each  in  a  cubic  yard  of  water  ?  (cubic 
luokoffrftter'Weigliti  lUUO  o/..).    j^-ytJi  24tn)i 
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8.  The  sum  of  $1,416  is  to  be  divided  among  15 
men,  20  women,  and  80  (^hikben  in  such  a  manner  that 
a  man  and  a  child  shall  together  receive  as  much  as 
two  women,  and  all  the  women  shall  together  receive 
$480;  find  the  amount  received  by  each  man,  woman, 
and  child,  respectively.   Vj^.M  ^A  0^ /J^//  *. 

4.  A  bankrupt  who  is  paying  07i-  cents  in  the  dollar, 
divides  among  his  creditors  ^0,300  ;  what  do  his  debts 
amount  to  ?  ^/^  ^^ 

6.  It  costs  $96.25  to  carpet  a  room  22  ft.  6  in.  long, 
with  carpet  27  in.  wide  and  $1.7^  a  yard;  find  the 
width  of  the  room.  //^^  /r';^ 

6.  If  3  men  or  5  boys  can  do  a  piece  of  work  in  17 
days ;  in  how  many  days  wiU  5  men  and  8  boys  do  a 
piece  of  work  three  times  as  great.  ^  J^  j  u)0/Q 

7.  Find  the  cost  of  38  yds.  2  qrs.  8  nails  of  cloth     / 
when  3.75  yds.  cost  $3,825.  ^'^  (/,J/^  ^ 

8.  A  man  invests  half  his  fortune  in  Inud,  a  fifth  of 
it  in  Bank  Stock,  a  sixth  in  provincial  debentures,  and 
loses  the  remainder  ($8,000)  in  82)eculatiou— What  Vt^as 
hia  fortime  at  first.  ^  (fOlt^t 

9.  Bought  9,000  bushels  of  wheat  at  %\.l^  a  busli., 
payable  in  6  months ;  I  sold  it  immediately  for  $1,00  a 
bushel,  cash,  and  put  the  money  at  interest  at  10  per 
o?ut.   At  the  end  of  the  six  months  I  paid  for  the  wheat;  ^ 
did  I  gain  or  lose  by  the  transaction,  and  how  much  ?  ifj02  ^ 

10.  In  an  examination,  Arithmetic  and  Grammar  ' 
are  valued  at  200  marks  eac-h  ;  Education,  Geography 

and  History,  at  150  marks  each.  A  candidate  obtains 
70  i"  in  Arithmetic,  65  i"  in  Grammar,  00  %  in  Educa- 
tion, 50  i"  in  History,  and  -.10  %  in  Goograpliy ,  find  liis 
average  rate  per  cent.  (i.  e.  rate  per  cent,  obtained  of 
the  aggregate  marks.)  ^  (^ ^  ^ 
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vn. 

July,  1876. 

1.  Simplify,  I 

2.  A  mue  merchant  pays  $175  for  a  hogshead  oi 
■vsine,  and  bottles  it  off  into  an  equal  number  of  quart, 
pint,  and  half-pint  bottles:  how  many  dozen  of  each 
lias  he,  and  at  what  must  he  sell  it  per  dozen  to  gain 
,=V  of  his  outlay  ?  /^.J/)^if*'^r»  ^•/^/,//^-^^^- 

•  8.  What  must  be  the  face  of  a  note  so  that  when 
discounted  at  a  bank  for  4  months  and  9  days,  at  9  pci 
cent.,  it  will  give  §240  "> ^p// )r.  ^  c^ 

4.  A,  B  and  C  having  equal  shares  of  a  ship,  sell 
respectively  one-third,  one-quarter,  and  one-fifth  of  their 
shares  to  D,  who  dies  and  leaves  his  share  equally 
among  them :  If  B's  and  C's  interes'o  in  the  ship  be 
now  wortli  $87,800,  what  is  the  vaiue  of  A's  share  ? 

6.  A  faiTOcr  lias  500  bushels  of  wheat ;  lie  can  sell 
it  at  once  for  $1.20  a  bushel ;  by  storing  it  for  six 
mouths  at  a  cost  of  $20  paid  in  advance,  he  can  reahze 
$1.80  a  busliel ;  ho  adopts  the  former  coiu'so ;  money 
being  worth  8%  per  annum,  determine  how  much  ho  hp' 
gained  or  lost  by  bo  doing.         i^^K  d'-frv 

8.  Express  the  value  of  "SO  of  8iJ.  +  *65  of  2  guineas 
+  1.8ofC#.  //'^^^ 

7.  A  merchant  bought  a  number  of  barrels  of  floui 
for  $1800 ;  ho  used  20  bbls.  and  sold  \  of  the  remainder 
for  $1608,  which  was  $224  more  than  cost.  IIow 
many  barrels  did  ho  buy  ?  j&v  i0tiJ^ 

8.  When  gold  is  quoted  at  188J,  what  is  tlio  gold 
value  of  a  $10  greenback  ?  jj  vj^^i 
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9.  A  piece  of  land  whose  length  is  151  yds.  1|  ft., 
and  breadth  35  yds.,  is  to  be  exchanged  for  part  of  a 
strip  of  land  of  the  same  quality,  whose  breadth  is  15 

yds.  2}  ft.     Find  the  length  of  the  equivalent  strip,    j^/;'.^ 

10.  What  is  the  duty  on  4  hogsheads  of  sugar  each 
weighing  1280  lbs.,  gross,  at  2f  cents  a  pound  ;  ttue  14 
percent.  ^/^/O^S 

11.  A  merchant  in  New  York  wishes  to  remit  to 
Loudon  a  bill  of  exchange  for  ^293  la.  Od.]  what  is  the 

cost  of  this  bill  when  exchange  is  at  94/"  premium  ?  ,^J2 

vm.  ^ 

N.  S.,  June,  1875. 

1 .  Find  the  value  of    t-^ — f~r — i~s7TT  of    4    shil-    ^'  -^ 

lings,  and  express    ijr^^o^  +  g^OO^  ^  ^'''"'^^'>a/^^^^<J^>3 

2.  A.  and  B.  agree  to  divide  their  travelling   ex-       ^^ 
penses  in  the  proportion  of  If  to  1.     A.  pays  on  the 
whole  $129,  and  B.  $75.26 ;  what  has  the  one  to  pay 

and  the  other  to  receive  in  order  to  settle  the  account  ?#         j 

3.  A  certain  number  of  men,  twice  as  many  women, 
and  three  times  as  many  boys  earn  $124  in  6  days; 
each  man  earned  $1.20,  each  women  GG|  cents,  and 
each  boy  53^-  cents  per  day.     IIow  many  were  there  of 

each?  4/sy/^ 

4.  Seven-tontlis  of  the  selling  price  of  cei-tain  goods 
is  two  per  cent,  less  than  cost.  Find  the  gain  per  cent, 
at  which  the  goods  are  sold.  ^^/O 

5.  At  2^  per  cent.,  what  will  be  the  cost  of  insming 
property  worth  $3000,  so  that  in  the  event  of  loss  the 
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woi-th  of  tlie  goods  and  tlie  premium  of  insurance  may 
be  i^jcovored  ?  ^  <p_s.  ^ 

C.  A,  B,  and  C,  do  a  work  in  10  days;  A  does  1;^ 
times  what  B  does  in  the  same  time,  and  B  does  \  what 
C  does  in  tlie  same  time.  How  long  would  it  take  each 
to  do  the  work  ?  35-^^  ^^/%  ^^f 

7.  Bought  a  number  of  cattle  for  $2000;  had  I 
bought  20  head  more  at  a  cost  of  ten  dollars  per  head 
loss,  my  entire  outlay  would  have  been  $2800.  How 
many  cattle  were  purchased  ?  ^  0 

8.  Find  interest  on  a  note  for  $515.62,  dated  March 
1st,  1873,  and  paid  July  16th,  1875,  at  8%.     ^'£^/.(^^ 

9.  A  man  mowing  grass  walks  at  the  rate  of  '85 
miles  an  hour,  and  in  70  minutes  mows  a  grass  plot  of 
1050  square  yards ;  how  broad  does  ho  mow  ?  f  J^  V^'^ 

10.  A  tradesman  has  a  cash  price  for  goods  and  a 
nine  montlis'  credit  price:  money  being  wortli  8%  per 
aauum  simplo  interest,  find  the  ratio  of  the  prices. 

IX. 

July,  1870. 

1.  Flnl  whnt  quantity  must  be  added  it 

/lJ_on)£        I'ofl^    .  2^  of  Ql\ 

\  ^  of  ^  ®'  i|  of  82|  +  ^  of  ^] 

to  make  it  equal  to  (2V/' '^°''^"'^^^^) 

2.  Rc'ltico  to  its  flimplost  form 

(•U75)a-».(-025)»  .      . 

(HI75jr:CO76)~('02C)  +  (-025)5~;  »"<!  divide  0«17()45  by 

O-sV,  giving  tho  result  to  the  end  of  the  first  ptriod. 
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8.     Expiess  ^\  of  12.>'.  GJ.  +  ^\  of  3  guineas  +  ^V  "^     i//. 
£i  -  -,%  of  2 J tZ.,  as  a  fraction  of  £5.  -  //^  t/^ 

4.  A  morchaut  marks  his  goods  so  that  ho  may 
allow  a  discount  of  5/»  .and  still  make  a  profit  of  15%. 
Find  the  marked  price  of  broadcloth  that  cost  him  $3.80  . 

a  yard.  JLl/-6^C 

6.  At  an  election  in  a  constituency  in  which  tue 
number  of  voters  was  1,800,  the  votes  polled  by  the 
candidates  were  in  the  ratio  of  7  to  5,  and  the  success- 
ful candidate  was  elected  by  a  majority  of  2iO.     Find 

tlic  number  who  did  not  vote.   .  36 0 

C.  A  rectangular  plot  of  ground  is  GO  feet  long  aud 
i50  ft.  wide ;  one  pathway  is  made  surrounding  the  plot 
on  the  outside,  and  two  otliers  intersecting  at  right 
angles  in  the  middle  of  the  plot ;  if  these  pathways  are 
5  feet  wide  and  cost  62^  cents  a  square  yard,  find  their 
entire  cost.  ^//9*  ^f 

7.  A  and  B  engaged  in  business,  tlie  former  con- 
trifetin^  $7,500,  the  latter  $-1,500.  The  gross  receipts 
for  the  first  year  were  $2,800,  of  which  5%  was  paid 
for  insurance,  and  14^%  for  other  expenses ;  of  the  bal- 
ance, 13  received  a  certain  sum  for  managing  the  busi- 
ness, and  the  remainder  was  divided  in  proportion  to  the 
capital  invested:  A's  share  was  $1,250  ;  find  B's  allow- 
ance as  manager.  ^  ^  f^O 

8.  At  what  rate  per  cent,  will  $1,520  amount  to 
$1,733.75  in  2}  years  ?     Find  also  in  what  time  $33.40 

will  double  itself  at  6|  per  cent,  per  annum.    ^^  fp,  /^  (/%^ 

9.  A  drover  bought  400  sheep  at  a  certain  price  per/ 
heal.     He  sold  f  of  them  at  a  gain  of  20%,  ^V  of  them 
at  a  gain  of  15,  aud  the  remainder  at  a  loss  of  10%, 
gaining  on  the  whole  $217.     How  much  did  he  pay  for 
the  400  shtep  ? 


124  BXAMINATION    PABEB3. 

10.  If  3  horses  ai*e  worth  7  cows,  and  5  cows  cost  as 
ranch  as  80  sheep,  and  16  sheep  co.st  ^165  ;  find  the 
value  of  12  liorses.  >^^X5L:^'<^^ 

X. 

I-  i  ,        ^    of    f-4    of    2 

1.  Simplify  ^  of  rzrr+  i  °^T-^i-^-^3-^ri6'' 

2.  If  8  men  can  do  as  much  in  a  day  as  4  hoys ;  how 
long  will  it  take  G4  hoys  to  finish  a  piece  of  work  of 
which  12  men  have  done  a  quarter  in  16  days  ? 

8.  A  horizontal  engine  was  erected  at  a  cost  $8765. 
48 ;  find  its  value  at  the  end  of  two  years,  allowing  for 
depreciation  at  5^  per  cent,  per  annum,  and  for  wear 
and  tear  at  S\  per  cent,  per  annum. 

4.  If  £3 = 20  thalers,  25  thalers = 98  francs,  27  francs 
=  0  scudi,  and  62  scudi  =  135  gulden  ;  how  many  gulden 
-£52  12«.  6J.? 

5.  A  train  160  yards  long  is  approaching  another 
150  yards  long;  the  first  is  going  at  the  rate  of  40  miles 
an  hour,  and  the  second  at  the  rate  of  18  miles.  Find 
how  long  a  porson  in  tho  long  train  will  see  the  other 
while  passing  it.  S^/J^ 

0,  A  vessel  worth  $12386  is  lost,  on  which  tho  own« 
nor  had  paid  a  premium  of  3^  per  cent ;  what  had  ho 
iniured  for  if  ho  recovered  all  moneys  paid,  in  addition 
to  tho  value  of  the  vessel  ?         c^/^  ^^^  '"^^/^^ 

7.  A  banker  lent  to  the  same  merchant  !52801  on 
tho  2aid  of  March,  $1080  on  tho  16th  of  June,  and 
$172Hon  tho  29th  of  Soptomhor;  the  merchant  repays 
ilio  wholo  sum,  with  interest,  on  tho  2iid  of  January! 
Find  Uio  amount  repaid,  interest  being  1\  per  cent,  per 
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8.  Tlio  true  discount  on  $1235.68^  for  210  days  is 
$31.18^  ;  find  the  rate  per  cent.  ^  ^  /^ 
.  |)»  Wliat  sum  of  money  must  be  di\aded  among  A, 
B,  and  C,  so  that  A  may  have  $1.44,  and  C  $2.25,  and 
that  B  may  have  as  much  per  cent,  more  than  A  as  G 
has  more  than  B  ?  ^1'->^^ 

10.  Divide  the  number  474  into  throe  such  parts 
that  three  times  the  lirst  may  be  e(iual  to  5  times  the 
second  and  to  eight  times  the  third.  ^    .  ,   ,   q^ 

XI. 

1.    Eeduce  to  its  simplest  form 
(•05)3^  (-025)5 


(•05)2 +(-05)  (-025) +  (-025)3 
2.  "  Sterling  exchange  in  New  York  is  quoted  at 
$4.86  for  demand  bills,  and  $4.86^  for  60-day  bills." 
A  merchant  in  New  York  owes  another  in  London 
£1500,  which  he  can  either  pay  at  once  or  in  60  days 
with  interest  at  6^'^  per  cent,  per  annum  (865  days); 
fmd  whether  it  will  be  more  profitable  for  him  to  dis- 
charge the  debt  by  a  deinand  bill  or  a  60-day  bill,  and 
how  much  ho  will  save  by  the  more  profitable  com-so. 

8.  If  60,000  bricks  are  rec[uired  for  a  wall  50  yards 
long,  15  ft.  high,  and  1  ft.  10|-  in.  thick  ;  and  if  each 
brick  bo  9  in.  long  and  4^  wide,  find  its  thickness. 

4.  A  grocer  sold,  at  51  ct;nts  per  lb,  a  portion  of  a 
stock  of  tea,  incuri-ing  a  loss  of  15  per  cent.,  and  a  total 
loss  of  §18  on  the  quantity  sold ;  he  then  increased  the 
selling  price  so  as  to  gain  20  per  cent.,  and  having  sold 
the  balance  of  his  stock  at  the  increased  rate  found  that 
he  had  gained  $78  on  the  sale  of  the  eutke  stock.  Find 
tlio  quantity  of  tea  at  first. 
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6.  $500.  Toronto,  Feb.  1st,  1870. 
For  value  received  I  promise  to  pay  Thwaite,  Eby  & 

Co.,  or  order,  five  bundi-ed  dollars,  three  mouths  after 
date,  with  interest  at  six  per  cent,  per  annum ;  endorsed 
as  follows :  May  1,  1870,  $40  ;  Nov.  14,  1870,  $8 ; 
April  1,  1877,  $12;  May  1,  1877,  $30.  How  mucli 
was  due  when  the  note  was  finally  paid  Sept.  10, 1877  ? 

0.  If  13  were  added  to  a  certain  number,  |  of  ^  of 
tlie  sum  would  be  40  ;  find  the  number. 

7.  A  person  investing  in  railway  stock  paying  4%  re- 
ceives 6  })Qt  cent,  for  his  money  ;  find  the  price  of  the 
stock. 

8.  Tlio  average  of  21  results  is  01,  that  of  the  first 
8  being  04,  and  of  the  next  eleven  results  59.  Fiad 
the  average  of  the  last  two. 

9.  The  French  kilometre  contains  1000  metres,  and 
C4  metres  are  equal  to  70  yards  ;  how  many  yards  are 
there  in  a  kilometre  ? 

10.  Coals  are  23  per  cent,  cheaper  this  year  than 
last ;  if  the  price  were  to  rise  $1  a  ton,  they  would  still 
bo  fifty  cents  a  ton  cheaper  than  last  year;  find  the 
price  laat  year. 

xn. 

1.  A,  B,  and  C  can  do  a  work  in  84  days.  A,  B,  and 
D  in  72  days,  A,  C,  and  D  iu  03  days,  B,  C,  and  ])  in  50 
dajri;  bow  long  would  it  take  each  alone  to  do  it  ? 

2.  A  gallon  measure  contains  fragments  of  a  mixed 
mef  .f,  and  thcso  aio  found  to  weigh  50  lbs. ;  2,}  pints  of 
Utttor  are  then  pourtM  into  the  measure  and  exactly  lill 
l»:  find  tlio  upccifio  gravity  of  the  metal,  a  gallon  of 
water  weighing  W  Win. 
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8.  A  piiLlicnn  uses  measures  wliicli  are  false  to  tJie 
extent  of  5%  ;  bnt  bis  brewer  gave  liirn  in  every  baiTcl 
ouly  35  gallons.  Tlie  publican  buys  at  $5.04  a  baiTcl 
and  sells  at  4  cents  a  pint.  "Wbat  does  he  gain  on  a 
sale  of  200  barrels  ? 

4.  Bought  a  quantity  of  goods  for  $227.92  payablo 
12  months  hence,  and  sold  them  at  once  for  $275.50, 
payable  9  months  hence.  Find  the  cash  gain,  allowing 
discount  at  4^  per  cent. 

6.  A  grocer  had  150  lbs.  of  tea  of  which  he  sold  30 
lbs.  at  $1.08  per  lb.,  and  found  he  was  gaining  ouly  73- 
por  cent. ;  at  what  price  must  he  sell  the  remainder  in 
order  to  gain  10%  on  his  whole  outlay  ? 

G.  The  price  of  pure  gold  is  £4  2s.  GJ.  an  oz. ;  the 
[)]  ice  of  a  mixture  of  gold  and  silver  weighing  18  lbs.  is 
£094  135.,  but  if  the  weights  of  silver  and  gold  in  tbe 
mixture  weie  interchanged,  the  value  would  be  £255  156-. 
Find  the  weight  and  value  of  the  silver  in  the  mixture. 

7.  How  long  will  it  take  to  walli  along  the  four  sides 
of  a  square  field  containing  IGac.  401  sq.  yds.,  at  the 
rate  of  8  miles  per  hour  ? 

8.  What  is  the  least  sum  of  money  for  which  I  could 
purchase  a  number  of  cows  at  $20|  each,  a  number  of 
oxen  at  $47f ,  or  a  number  of  horses  at  $51^,  and  what 
number  of  each  class,  rcspectivel}',  could  I  puichase  for 
til  at  sum? 

9.  If  an  oz;  troy  of  standard  silver  of  whfch  87  parts 
in  40  are  fine,  be  worth  $1.23,  and  copper  be  worth 
$25.20  per  cwt.,  what  is  the  ratio  of  the  value  of  fine 

:lver  to  that  of  copper  ? 

10.  Tlu-ee  partners  A,  B,  and  C  gain  $17100;  A's 
:  in  and  C's  are  togetlier  $11000,  and  |  of  A's  is  equal 

*''->  /y  0^  ^'s-     Find  each  man'.s  nain. 
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XIU. 

1.  Two  equal  kegs  are  filled  with  mixtures  of  spirits 
and  water  in  the  ratio  of  1  to  8,  and  1  to  A,  and  the 
contents  are  then  poured  into  a  single  keg.  Find  the 
strength  of  tlie  inixtiu-e. 

2.  I  sold  a  quantity  of  Bank  of  Commerce  stock  at 
115,  and  invested  in  Consohdated  Bank  stock  at  92, 
which  I  afterwai-ds  sold  at  98,  and  re-puichasing  my 
Bank  of  Commerce  stock  which  had  risen  to  120,  I 
found  I  liad  gained  ^125  hy  the  operations.  How  much 
Bank  of  Commerce  stock  had  I  ? 

8.  A  boy  hires  with  a  farmer  for  $100  a  year  and  a 
Bult  of  clothes,  but  leaving  at  the  end  of  7  months,  re- 
ceives $50  and  the  suit  of  clothes.  Find  the  value  of 
the  dotlies. 

4.  Two  sums  of  money  are  to  be  divided  among 
three  persons,  one  sum  equally  and  the  other  in  the 
propoi-tion  of  8,  6,  and  8 ;  tlie  shares  of  the  first  two 
amount  to  $04.56  and  $81.80  ;  determine  tlie  sums. 

6.  If  tlio  rates  of  wages  of  a  man,  a  woman,  and  a 
diild,  bo  as  0,  8,  and  1 ;  and  25  men,  80  women,  and  10 
cliildrcu  get  $040  for  10  day's  work  ;  find  how  much  32 
men,  CO  women,  and  72  children  should  get  for  8  days' 
work. 

0,  The  end  of  the  minute  hand  of  a  clock  moves  lyV 
inches  every  ten  seconds  ;  in  how  many  xevolutious  will 
it  move  20  iniles? 

7.  A  man  lias  a  triangular  field  of  which  the  sides 
wo  116^  ftct,  128JI  feet,  and  IS-IJ  feet ;  find  the  length 
of  the  longoKt  l>oanlH  of  equal  length  that  can  be  uscu  in 
IctiGiug  it  without  cutting  a  board. 

8.  A  bartora  some  t<  u  witli  li  for  flotir  which  is  worth 
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65  cents  a  stone,  but  uses  a  false  pound  weight  of  15^ 
oz.,  what  must  B  charge  for  his  flour  that  the  exchange 
may  be  fair  ? 

9.  A  man  finds  that  his  half-yearly  income  vnW  bo 
$3^  more  by  investing  in  Dominion  Bank  stock  at  125 
and  paying  4^  "A  half-yearly,  than  by  investing  in  Bank 
of  Commerce  stock  at  120  and  paying  4^  %  half-yeai-ly. 
How  much  has  he  to  invest  ? 

10.  Gold  is  sold  at  the  mint  at  £3  17s.  dd.  per  oz., 
and  is  mixed,  with  alloy  worth  56".  2c/.  per  oz.,  in  the 
ratio  of  11  to  1  ;  if  Sovereigns  are  coined  of  this  mixture 
each  weighing  5  dwts.  3.2i7  grains,  find  approximately 
what  is  the  Mint  profit  on  100  Sovereigns. 


XIV. 


1.    Find  value  of 


5i  +  6f 


+^  (#tsi-u)  -  (75-63) 


2.    Divide  "0564  by  14'1  and  give  reasons  for  the 

position  of  the  decimal  point. 

8.    What  vulgar  fractions  are  reducible  to    finite 
decimals  ? 

Hcduce  to  its  simplest  form 
1        -OOJ 


9727 

^    X    ^'X      ^        X 

1        1       -003^ 

SOT 
500' 

•0«       25 

4.  A  man  bought  a  store  and  contents  for  $4720  ; 
ho  sold  the  same  for  12^  %  less  than  he  gave,  and  then 
lost  15  yo  of  the  selling  price  in  bad  debts.  Find  his 
entire  loss. 

6.     Paid   three  sums  of  money  in  succcssiou,  each 
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of  whicli  took  ^  of  the  money  I  liad  before  paying  it  less 
50  cents,  after  which  I  had  §33 ^'j  remaining.  How 
much  had  I  at  first  ? 

C.  Sold  wheat  at  $1.00  per  bushel  and  gained  $30 
on  the  quantity  sold;  had  I  sold  it  at  $1.12^  I  would 
have  gained  §12  on  the  same  quantity.  How  many 
bushels  did  I  sell  ? 

7.  Seven  men  engage  to  do  a  piece  of  work  in  a 
certain  time,  but  three  of  them  failing  to  come,  the  work 
was  prolonged  7^  days.  In  what  time  would  the  seven 
men  have  done  it  ? 

8.  A  merchant  sells  90  lbs.  of  tea  and  coffee  for 
$70,  the  tea  at  90  cents,  and  the  coffee  at  40  cents,  per 
lb.  ?    Uow  many  lbs."  of  each  did  he  sell  ? 

9.  A  grocer  in  soiling  goods  sells  15|  oz.  for  a  pound, 
liow  much  docs  he  cheat  a  customer  who  buys  to  the 
amoimt  of  $10  ? 

10.  Sold  goods  for  $2.10  afid  gained  ,\  of  Uie  price. 
What  part  of  the  cost  would  be  gained  by  selling  at 
$2.00  ? 

XV.     . 

1.  Find  a  decimal  multiplier  which  will  convert  Troy 
ounces  per  inch  into  tons  per  mile  ;  use  this  multiplier 
to  find  tbo  woiglit  hi  tons  per  mile  of  whe  which  weighs 
^JSg  of  a«  ounce  Troy  to  one  inch  in  length. 

2.  If  tho  vnluo  of  one  pound  of  gold  is  1-1  times  that 
of  a  pound  of  Bilvcr,  nnd  the  weight  of  equal  bulks  of 
jjoKl  and  silver  arc  in  tlio  nitio  of  10  to  10 ;  find  tho 
vuluo  of  a  bar  of  ailvdr  equal  in  bulk  to  jC17C0  worth  of 
gnU. 

8.     Find  the  i'ln'  .Mti  l.lic  iiH'  cnntno  woHh  on  n  note 
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for  £219  drawn  on  tlie  4th  of  June  at  4  months,  and 
discounted  on  the  14th  of  July,  discount  being  allowed 
at  4^  per  cent.     (Reckon  days  of  grace.) 

4.  When  the  3  per  cents  were  at  90,  I  found  that  by 
selling  out  and  investing  in  Indian  4  per  cents  at  95,  I 
could  improve  my  income  by  £24  Qs.  Find  the  amount 
of  my  stock  in  the  8  per  cents. 

6.  A  o-wns  f  of  a  vessel  and  B  the  remainder ;  the 
vessel  is  sold,  A  receiving  60  per  cent,  of  his  share  of 
tie  money,  and  B  20  per  cent  of  his  ;  B  aftei'wards  ro- 
0  ived  $4000  from  the  purchaser,  and  the  balance  then 
due  was  divided  ec[uaUy  between  A  and  B.  What  is  the 
ship  sold  for  ? 

G.  A  man  soils  out  ^  of  stock  in  a  certain  railway, 
paying  2  f  half-yearly  dividends,  and  invests  in  Bank  of 
Commerce  stock  at  120  and  paying  4  f  half-yearly  divi- 
dends ;  he  finds  that  his  income  is  thus  increased  $33^  ; 
find  the  amount  of  his  railway  stock. 

7.  A  man's  income  is  derived  from  the  proceeds  of 
'  1550  at  a  certain  rate  per  cent,  and  $5420  at  one  per 

ut.  more  than  the  former  rate;  his  whole  income  being 
;.  153,  find  the  rates 

8.  A  mixture  of  black  ami  green  tea  weighing  12 
lbs.  is  worth  $8.70  ;  if  the  proportions  of  each  are  inter- 
changed, the  mixtm-e  will  bo  worth  $G.90;  the  black  tea 
is  worth  80  cents  per  lb. ;  find  the -price  of  the  green  tea. 

9.  A,  B,  and  C  can  together  do  a  piece  of  work  in  20 
days ;  after  G  days  A  gives  up  and  is'  succeeded  by  D 
wiio  docs  half  as  much  again  as  A,  B,  or  C  can  do  in  a 
day.     "When  will  the  work  be  finished  ? 

10.  If  I  get  in  London  £1  for  25  francs  20  centimes, 
what  shall  I  gain  or  lose  per  cent,  by  taking  French 
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money  into  Bavaria, -where  the  exchange  is  11  gultloti 
40  kreutzers  for  £1,  and  8  gulden  20  kreutzers  for  a 
Napoleon?  (1  gulden  — GO  kreutzers,  Napoleon  =  15«. 
8J.) 

XYI. 

1.    Find  the  difference  hetween 

•004 -^ -0005  ^^^2^^^       3^        ^^ 


2-i23  +  3-57G  +  2-0601911  7^  of  i 


f-i 


of  ^9. 


f +  ? 

2.  A,  B,  and  C  are  employed  to  do  a  pioce  of  work 
for  $20.45  ;  A  and  B  together  are  supposed  to  do  J  of 
jt ;  A  and  C  -j^^  of  it,  and  B  and  C  ^  of  it,  and  aie  paid 
ou  tliia  supposition.    Find  each  man's  share. 

8.  In  a  certain  constituency  the  total  number  of 
votos  is  2500  :  20"f>  of  these  refuse  to  vote  at  an  election 
at  which  A,  B  and  C  are  candidates ;  5  per  cent,  of 
Uiose  who  vote  spoil  their  ballots,  and  of  the  uumbor  of 
votes  counted  by  the  returning  oflicer,  20  per  cent,  of 
A'b  oqaals  25  per  cent,  of  B's,  and  10  per  cent,  of  B's 
•qoaU  4  por  ccut.  of  C's.  Find  the  number  of  votes  for 
Mush* 

4.  A  farmer  gave  for  a  horse  a  bill  of  $272,  duo  in 
two  months,  and  sold  liim  at  once  for  a  biU  of  ^310, 
doe  ia  6  months  ;  find  tlio  former's  gain  or  loss,  true 
diaooont  being  reckoned  at  4^  per  ccut. 

6.  In  ft  certain  factory  were  employed  men,  women, 
ftod  boys;  tho  boys  received  8  cents  per  hum-,  tlie 
women  4,  and  the  men  0  ;  tho  boys  worked  8  hoius  a 
day,  the  women  0,  and  tho  men  12  ;  the  boys  received 
f^6  AS  tffUm  08  tlio  women  $10,  uud  tho  women  $10  as 
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often  as  V.\q  men  $24.  How  many  men,  women,  and 
boys,  respectively,  were  there,  the  whole  number  being 
59? 

6.  A  crew  can  row  down  stream  a  distance  of  4 
miles  in  30  minutes,  and  up  stream  the  same  distance 
in  3if  minutes.     Find  the  rate  of  the  stream. 

7.  A  grocer  increased  the  price  of  sugar,  charging 
for  7  lbs.  what  he  before  sold  8  lbs.  for ;  he  made  25 
per  cent,  profit  at  his  former  price ;  find  the  profit  after 
the  rise  in  price. 

8.  At  what  rate  must  a  note  payable  18  montlia 
hence,  without  days  of  grace,  be  discounted  to  produce 
7'/o  interest  ? 

9.  The  ai-ea  of  one  of  the  faces  of  a  cubical  block  is 
CG0.49  sq.  ft.;  find  the  volume. 

10.  I  sold  250  yards  of  cloth  for  $345,  receiving 
$1.30  a  yard  for  part  of  it,  and  $1.50  a  yard  for  tlie  re- 
mainder.    How  many  yards  did  I  sell  at  each  rate  ? 

XVII. 

1.  SimpUfy  {(2-6  +  1-12  +  -32)  x  (7'24574-2-634)} 
--55-3. 

2.  A  man  having  §128  spends  a  part  of  it  and  after- 
wards gets  8^  times  as  much  as  he  spent.  He  tiien 
has  $353.     How  much  did  he  spend  at  first  ? 

8.  A  and  B  go  into  business  with  equal  sums  of 
money.  A  gains  a  sum  equal  to  ^  of  what  ho  had  at 
first,  and  B  loses  $G0.  A  tlien  has  If  times  as  much 
as  B.     What  sums  had  tliey  at  first  ? 

4.  A  fiuiterer  bought  equal  quantities  of  apples  of 
two  different  kinds.  For  tlie  first  sort  he  pays  3  penoo 
for  5  ;  for  the  second  5  ponce  for  7.     He  sells   tliem  at 
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1 1  for  7^  pence.    How  many  would  he  uccd  to  sell  at 
tills  rate  to  gain  19  cents  ? 

5.  The  side  of  a  field  is  19^  rods  in  leugtli,  and  the 
end  IG-jy  rods.  "What  is  the  longest  ])oard  that  can'  he 
used  in  fencing  both  side  and  end  of  the  field,  so  that 
no  fraction  (of  a  board)  may  be  left  ? 

6.  A  boat  can  sail  with  the  cuiTent  from  A  to  B  in 
40  minutes,  and  back  in  50.  Compare  the  rate  of  the 
current,  with  the  rate  of  tlie  boat  while  going  down. 

7.  A  boy  can  split  a  cord  of  wood  in  one  hour,  and 
ft  man  can  do  it  in  half  an  hour.  After  the  boy  has 
been  working  for  half  an  hour  he  is  joined  by  the  man. 
How  long  will  they  take,  both  working  together,  to 
finish  the  cord  ? 

8.  Tlie  distance  between  tlie  post  office  and  school- 
liouao  is  half  a  mile.  A  carriage  stands  on  tlie  pave- 
ment in  fi'ont  of  the  schoolhousc.  The  fore  wheels  are 
10^  feet  in  circumference,  the  hind  wheels  15^  feet.  A 
chalk  mark  is  made  upon  the  upper  side  of  each  wheel. 
How  often  will  tlio  4  chalk  marks  hb  all  up  togctlier 
while  the  carriage  drives  to  the  post  oflBce  ? 

0.  A  and  B  sit  down  to  play.  A  has  5,^  times  as 
much  money  as  B.  At  the  first  game  B  wins  ^  of  A's 
mouoy.  What  fraction  of  B's  money  must  A  win  back 
•o  thot  tlioy  may  have  equal  shares  ? 

10,  A  moichaiit  agrees  to  take  cord  wood  from  a 
fiinoor,  and  pay  for  it  in  tea.  When  the  wood  is  de- 
livorctl  ho  fiiulK  tliat  the  farmer,  by  using  a  false  mca- 
iuro,  Iia«  given  74  feet  to  the  cord  instead  of  ^  How 
much  muitt  ho  raise  the  price  of  tUo  tea  so  that  ho  may 
bo  tivou  With  him  7 
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xvin. 

1.  Stoiling  exclinngo  ia  quoted  in  New  York  at 
$}.S0;\  for  demand  lulls;  at  this  rate,  how  mncli  will  a 
New  York  merchant  have  to  pay  for  a  sight  bill  far 
£225  12s.  Gd.  ? 

2.  A  pipe  whoso  section  is  4^  square  inches,  delivers 
vvator  into  a  reservoir  with  a  velocity  of  11  ft.  per 
Bccoud:  in  what  time  will  it  cover  half  an  acre  19 
inches  deep  ? 

3.  Multiply  4  of  -175  by  -285714,  and  divide  the 
result  by  -00425. 

4.  Two  partners,  A  and  B,  gained  §700  in  trade. 
A' 3  money  was  3  months  in  trade,  and  his  gain  was 
$300  less  tlian  his  stock  ;  B's  money,  which  was  $250 
mare  than  A's,  was  in  trade  5  months.    Find  A's  stock. 

5.  Reduce  1  ^   /~I  "  f  -i- 1  of  |  of  «  of  a ' rod  to 

5    "   3    "T"   7— Tff 

the  fraction  of  2  furlongs. 

G.  A  grocer,  by  selling  10  lbs.  of  tea  for  a  certain 
sum,  gained  20  per  cent. ;  afterwards  he  increased  his 
price,  giving  only  9  lbs.  for  the  same  money.  Hovf 
much  per  cent,  did  ho  make  at  his  increased  price  ? 

7.  Find  tlie  expense  of  papering  a  room  21  ft.  long, 
15  wide,  and  12  high,  with  paper  30  inches  wide  at  18 
cents  a  yard,  allowance  being  made  for  a  door  7  ft.  by 
3  ft.,  and  two  windows  each  5  ft.  by  3  ft. 

8.  Bought  n.  quantity  of  goods  for  $750  cash,  and 
sold  tliem  on  9  months'  credit  for  $1000.  Find  tlie 
gain  on  the  transaction,  allowing  true  discount  at  4|  per 
cent,  per  annum. 

9.  Supposing  that  a  cubic  inch  of  gold  weighs  20 
oz.,  and  an  equal  bulk  of  silver  weighs  12  oz.,  and  a 
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lump  composed  of  gold  and  silver  wciglis  32  oz.  less 
than  if  it  were  all  gold,  but  5G  oz.  more  tliau  if  it  were 
all  silver ;  what  is  the  actual  weight  of  the  lump  ? 

10.  If  the  second-class  railway  fax'e  for  70  miles  bo 
§2.10,  what  must  a  first-class  passenger  pay  for  travel- 
ling 120  miles,  if  the  first-class  fare  for  3  miles  be  the 
same  as  the  second-class  fare  for  5  miles  ? 

XIX. 

1.  Simplify 

/,.      l-f  A  4-3  X  2-7      \       /   .  .  \ 

(V+-V  +  21.5X13H-25)  ^  (3-4XA--9  j  ;  and 

multiply 

.       I  of  a  mile      146  oz.  Avoir.      27  ac.        . 

*         146  yds.     "^  146^\vt.  Troy  "^  IsTsarchami"  ^ 

(i».^-15d:-12). 

2.  If  A  and  B  in  7  days  make  19  chairs,*  and  A  and 
C  in  6  days  make  18  chairs,  B  and  C  in  9  days  make  20 
cliairs ;  how  many  chairs  could  A,  B,  and  C,  make  in 
G80  days  ? 

8.  If  a  decimal  system  were  adopted  in  which  ^3 
16«.  OJ'/.  would  be  represented  by  8-47,  express  the 
unit  of  money  in  shillings. 

4.  Fmd  the  0.  C.  M.  of  £i  18^.  8d.,  £7  IGs.  Acl,  and 
£1  18#.  6d.,  and  express  tho  answer  decimally  in 
tthilliugg. 

5.  If  C8  inchos  bo  equal  to  IG  decimetres,  a  litre 
eqnal  to  a  cubic  decimetre,  a  gallon  equal  277J  cubic 
inches ;  find  tlio  number  of  litres  in  20  busliels. 

6.  .What  Bum  must  bo  insmod  on  a  house  worlli 
$000, 10  Uiat  in  case  of  loss  tho  owner  may  receive  ^  of 
Uiii  mm,  and  alito  f  o*  tho  premium,  which  was  uu  ii 
|H.r  coiit.  f 
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7.  A  lad  undertook  to  go  from  the  school  house  to 
his  home  hy  jumps,  and  it  was  found  that  each  jump 
-I'j  of  an  inch  less  tlian  the  preceding ;  his  first  jump 
■was  1|  yards,  and  he  ceased  to  advance  just  half  way 
hutvvccn  his  home  and  the  school  house.  Find  the  dis- 
tance from  his  home  to  the  school  house. 

8.  A  and  B  were  employed  to  cut  4  acres  of  gi-ass, 
for  wliich  $21  was  to  be  paid  ;  the  men  were  to  be  paid 
in  proportion  to  their  abihty  to  work,  which  was  as  3  to 
4,  and  also  to  the  time  each  was  engaged  in  the  work, 
wiiich  was  2  to  8.    Find  what  each  received. 

9.  An  article  was  bought  on  3  months'  credit  for 
$208.60,  and  four  months  afterwai'ds  it  was  sold  for 
$2G0.20f^.  Assuming  money  to  be  worth  7%  per 
annum,  find  the  gain  per  cent,  on  the  article. 

10.  Assuming  that  the  earth's  orbit  is  a  circle,  and 
that  the  earth  is  95,000,000  mUes  from  the  sim,  and  that 
the  circumference  of  a  cu-cle  is  3  f  times  its  diameter  ; 
how  many  days  would  there  be  in  a  year  if  the  earth, 
in  each  of  its  revolutions,  advanced  in  its  oibit  the 
length  of  its-cii'cumferencc,  which  is  assumed  to  be 
25,000  miles  ? 

XX. 

1.  Keduco  to  its  simplest  form  ok  op  ~~IqIT  +  Wc^ » 

111  1     ,      , 

21  +  44-  +  Ol        — X±^±Z_ 
anl  find  tlie  product  of  - :- * :,-  l>y  JL      _L      ^ 

8l+4f+5y         ^     ^'      ^^ 
xHof7J.      ^ 

2.  The  old  wine  gallon  is  231  cubic  inches  ;  the 
cubic  inch  is  -OOOOICSSG  cubic  metres,  and  the  imperial 
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gallon  is  4.51102  litres.  How  many  irai^cnal  gjillons 
are  there  in  157  wine  gdUons  ? 

8.  A  lias  t"wice  as  muoli  money  as  B  ;  they  play  to- 
gether for  a  certain  stake,  and  the  first  game  B  wins  -V 
of  A's  money.  What  fraction  of  the  sum  B  now  has 
must  A  win  back  in  tlie  second  game  that  they  may 
have  exactly  equal  sums  ? 

4.  A  merchant  deducts  from  his  prices  at  G  months 
G  per  cent,  for  cash  and  4  per  cent  for  3  months'  credit; 
find  what  profit  he  makes  at  his  6  months  prices,  if  he 
Bells,  on  8  moutlis  credit,  an  aiticle  whose  cash  price  is 
$4.70,  at  an  advance  of  Ou/^-  cents  on  cash. 

6.  In  what  time  will  £3G99,  9  florins,  9  cents,  9 
mills,  amouiil  to  ten  times  itself  at  5  per  cent.,  and  at 
what  rate  per  cent,  will  99/.  19s.  Old.  amount  to  20 
times  itself  in  20  years  ? 

C.  The  whole  time  occupied  by  a  train  17G  yards 
long,  going  at  the  rate  of  20  miles  an  hour,  in  crossing 
a  bridge  is  25  seconds.     Find  the  length  of  the  bridge. 

7.  A  bill  is  duo  in  2^  months,  and  interest  is  reckon- 
ed at  4  per  cent.;  what  fractions  of  the  principal  are 
the  interest  and  tlie  true  discount  ?  Find  the  price  of 
Union  Douk  stock  if  $1800  stock  can  be  paid  for  witli  a 
bill  for  $1258.40  due  as  above. 

8.  A  room  whoso  licight  is  10  ft.,  and  length  1^ 
limos  its  breadth,  takes  140  yards  of  paper  2  ft.  wide  to 
cover  its  4  vnlls.  What  will  it  cost  to  carpet  the  floor 
with  caq)ct  27  inches  wide  and  costing  $1.60  a  yard  ? 

0.  By  the  «aIo  of  goods  which  cost  mo  $19  I  lost  a 
sum  equal  to  CJ  per  coat,  of  the  proceeds  ;  and  by  the 
•ttlu  of  auoUicr  qimntity  which  cost  $21  I  gained  a  8um 
•quiil  to  81 9  per  cent,  of  the  prucuuds  ;  wiial  did  I  gum 
•  ar  c«ut.  )U  'ho  whole  f 


8 

1  I 
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10.  I  want  an  alloy  consisting  of  19  parts  by  wei;,'!it 
of  nn.kcl,  17  load,  and  41  tin  ;  the  only  nickel  I  can  ob- 
tain is  10  lbs.  of  an  alloy  containing  11  parts  of  nickol 
to  7  parts  of  tin  and  5  of  lead.  How  muc'i  lead  and 
till  must  I  add  to  make  up  the  alloy  I  want  ? 

XXI. 

1.  What  fractions  is 

i\iK5i+io-^/  ""Ui  -bJ    V^Oor  [ 

of2^~«)  -^   l|n? 

2.  Sterling  exchange  is  quoted  at  9,\  for  sight  bills ; 
Avhat  mast  be  paid  for  a  draft  for  £12  7s.  Gd.  ? 

8.  A  person  taking  two  tickets,  a  first  and  a  second 
cla33,  from  Toronto  to  Napanee,  pays  one  dollar  more 
for  the  first  than  the  second ;  what  did  tliey  cost  each 
if  a  first-class  ticket  from  Napanee  to  Belleville  cost  81 
paaj3,  and  a  second  class  cost  G3  cents  ? 

4.  Divide  $7,777.77  among  A,  B,  0,  and  D,  giving 
A  $77.77  more  than  40%  of  what  B  and  D  receive,  B 
$33.83  less  than  G0%  of  wliat  C  and  D  receive,  and  C 
$L)9.99  more  than  33^%  of  what  D  receives. 

5.  A  person  walks  to  a  town  at  the  rate  of  8}  miles 
per  hour,  and,  after  resting  half  an  hour,  rides  back  at 
tlie  rates  of  7^  miles  an  hour ;  he  finds  that  he  has  been 
absent  4  houi-s  and  10  minutes.  Find  the  length  of  his 
journey. 

0.  If  the  true  discount  at  5  per  cent,  on  a  note  for 
$219,  be  $9,  for  what  length  of  time  is  the  note  dis- 
counted ? 

7.     The  sum  of  §177  is  to  be  divided  among  15  men, 


140  EXAMINATION    PAPERS. 

20  women,  and  30  children,  in  sucli  a  manner  fcTiat  a 
man  and  a  child  shall  receive  as  much  as  two  women, 
and  all  the  women  shall  receive  $60.  Find  how  much 
each  man,  womnn,  and  child  will,  respectively,  receive. 

8.  A  sovereign  weighs  123 J^J^  grains ;  find  the  least 
number  of  pounds  of  gold  that  will  coin  an  exact 
number  of  sovereigns. 

9.  Bought  $G4  worth  of  apples  at  80  cents  a  bushel, 
part  of  which  being  damaged  and  rendered  worthless,  I 
sold  the  remainder  at  an  advance  of  50%,  receiving 
$7G.80.     How  many  bushels  were  dam^iged  ? 

10.  The  expense  of  carpeting  a  room  20  feet  long 
was  $GG.G6  J  ;  but  if  the  breadth  had  been  3  ft  less  than 
it  was  the  expense  would  have  been  $53.33^.  Find  the 
breadth  of  the  room. 

XXII. 

1.  40  %  of  a  mixture  of  wine  and  water  is  wine ; 
but  when  10  gals,  of  water  are  added  the  wine  is  only 
85  %  of  the  whole.  How  many  gallons  in  the  mixtm-e 
at  first  ? 

2.  A  man  bought  1200  bushels  of  wheat  for  $1500  ; 
some  at  $1.50  and  the  remainder  at  another  price  ;  but 
h-ul  ho  bought  the  second  lot  at  $1.50,  and  the  first  lot 
at  the  price  at  which  he  bought  the  second,  ho  would 
Imve  paid  $210  more.  What  was  the  cost  of  the  second 
lot  per  btiahol  ? 

8.  By  soiling  a  lot  of  land  for  $G00,  thereby  gaining 
2J  % ;  »  seooad  for  $000,  losing  20  %  *;  and  a  third  at 
Ml  lulvrtiioo  of  20  %  ou  coat ;  I  find  I  liave  made  $75 
ou  Jio  wiiulo  transaction.     Find  the  cost  oi"  each  lot. 

4.    Divide  $7,200  amouij  A,  B,  C,  D,  givinij  A  $000 
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more  than  40  %  of  B,  C,  D,  and  B  $600  dollars  less 
tiian  70  %  of  G  and  D,  and  G  $  100  more  than  40  %  of 
a  sum  which  is  greater  than  D's  by  $2,300. 

5.  A  merchant  supported  himself  3  years  for  $500 
a  year  ;  at  the  end  of  each  year  he  added  to  that  part 
of  his  stock  not  expended  a  sum  equal  to  ^  of  this  part. 
At  the  end  of  three  years  his  stock  was  doubled.  What 
was  his  original  stock  ? 

G.  A  and  B  leave  London  for  Toronto  at  the  same 
time  that  G  leaves  Toronto  for  Loudon.  If  A  goes  8 
miles  each  hour,  B  12  miles,  and  C  9  miles,  when  will 
G  be  equally  distant  between  A  and  B,  if  the  distance 
between  London  and  Toronto  is  114  miles  ? 

7.  I  bought  an  article  for  f  of  what  1  would  have 
sold  it  for  had  I  received  $2  more  for  it  than  I  did; 
but  had  I  realized  the  $2  more  I  would  have  gained 
$17.38^.     Find  buying  and  seUing  prices. 

8.  If  f  of  A's  money  equals  f  of  B's,  and  ^  of  B's 
money  equals  §  of  G's,  and  the  simple  interest  on  all 
thoir  money  for  4  yrs.  8  mos.  at  6  %  is  $497.  How 
much  money  had  each  ? 

9.  (a)  Gan  ^2^  v/37~aud  yioT  ^c  sides  of  a  tri- 
angle ? 

(h)  The  perimeters  of  a  circle,  a  square,  and  a  rec- 
tangle (which  is  not  a  square),  are  each  a.  The  area 
of  the  circle  is  A,  of  the  square  B,  of  rectangle  G.  Show 
thatA>B>G. 

10.  If  A  owes  me  $100  due  at  the  end  of  3 
months,  and  $100  due  in  9  months,  and  I  accept  his 
note  for  $200  at  G  mouths,  do  I  gain  or  loso  by  the 
operat-ou  ?     Explain. 
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July,  1871. 


1.  Explain  fully  liow  to  state  and  solve  a  qncstiou 
in  simple  proportion.  A  grocer  sells  l-iyV  oz.  for  a  lb., 
liow  much  docs  he  cheat  a  customer  who  buys  to  the 
amoimt  of  §73-92  ? 

2.  Give  exnmples  of  the  difference  between  Simple 
and  Compound  Practice.  Convert  £2d(j  IGs.  lOid.  ster- 
ling into  Canada  currency,  tlie  £  being  worth  $4-8G|. 

8.    What  vulgar  fractions  will  pi-oduce  finite  decimals, 


2__i  /^ona 


(8')' 

aad  why ?    Reduce  to  a  decimal  ^^-~    x    -^^  + 

00  ■*» 

((i+A)^(3+A}+  17/ 

4.  A  and  B  can  do  a  work  in  7  days,  B  and  C  in  8 
days,  ftDd  A  and  G  in  0  days ;  in  what  time  will  (1)  each 
■ofMiratoly,  (2)  working  all  together,  do  the  work  ? 

5.  Explain  fully  tho  terms  Numerator  and  Denomi- 
imtor.  Pi-ovo  that  both  terms  of  a  fraction  can  be 
in  illipliwl  or  divido«l  by  tho  same  niunher  without 
t;.inii^iiig  Iho  \aluu  ul  tho  Ci-uctiuu.    Examine  whether 
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tliG  coinmou  dcfiiiition  of  multiplication  holds  in  the 
caf5G  of  fractions. 

G.  Examine  the  difTerent  cases  of  profit  and  lojs. 
A  merchant  asked  80  °/o  advance  on  cost  of  goods,  but 
liaally  took  30  %  less  than  the  price  asked;  how  much 
did  he  gain  or  lose  i"  ? 

7.  Sliow  how  to  find  the  present  worth  of  a  debt 
payable  at  a  future  time  without  interest.  I  have  2500 
bis.  of  Hour  for  sale  and  am  offered  $G"30  cash,  or 
$0-55  on  eight  months.  How  much  shall  I  gain  by 
accepting  the  better  offer,  money  bemg  worth  8^  %  ? 

8.  Define  insurance,  policy,  premium.  A  person 
insured  a  house  for  j  its  value  at  l\  "/•  annually  ;  after 
paying  6  premiums  the  house  was  destroyed,  the  entire 
loss  being  $1915.     Find  value  of  the  house. 

9.  The  police  returns  for  a  certain  year  give  1850 
male  offenders,  and  1150  females  ;  the  next  year's  re- 
turns show  a  decrease  of  5-4  yo  in  the  number  of  male 
criminals,  and  an  increase  of  8"4  %  in  number  of  female. 
Find  increase  or  decrease  %  in  whole  number  of  ciimi- 
uals. 

10.  A  board  is  3  feet  wide  and  six  feet  long,  find  its 
area;  show  clearly  that  your  multiplier  is  not  concrete. 
Find  cost  of  carpeting  a  room  22  feet  G  inches  long  by 
17  feet  9  inches  wide ;  the  carpet  being  27  inches  wide 
and  ipl-GO  a  yard. 

11.  The  sides  of  a  right  angled  triangle  are  30  feet 
and  40  feet  respectively,  find  the  perpendicular  fiom  the 
right  angle  upon  the  hypothcnuse. 

12.  It  is  required  to  lay  out  70  acres,  3  roods,  2GJ 
poiciics  of  land  in  the  form  of  a  rectangle  whose  length 
shall  be  three  times  the  breadth.     Find  the  dimensions. 
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n. 

December,  1871. 

1.  Prove  tlie  rules  for  converting  pure  recurring 
Decimals  and  mixed  do.  into  Vulgar  Fractions. 

2.  Simplify   |||+||of3i-(T^ofl-l«r-i)|.(I| 

-?ofi). 

3.  A  dealer  received  an  invoice  of  glassware,  15% 
of  which  was  broken  ;  at  what  %  above  cost  must  the 
remainder  be  sold  to  clear  20%  on  the  invoice  ? 

4.  Give  tlie  Rule  for  Equation  of  Payments ;  what 
is  assumed  in  this  Rule  ?  A  person  owed  $3000,  pay- 
able in  10  months;  he  paid  $800  in  4  months,  and 
$1000  at  the  end  of  9  months  ;  when  was  the  balance 
due  ? 

6.  A  and  B  agrcu  to  do  a  certain  piece  of  work  for 
$25  ;  A  could  do  it  in  8  days,  and  B  in  10  ;  but  C  join- 
ing them,  the  work  is  done  in  3  days  :  how  should  the 
money  bo  divided  ? 

C.  State  the  difference  between  *'  True  "  and  "Bank  " 
tUscoont.  I  owe  a  man  $575,  and  gave  him  a  note  at 
CO  days  :  wliat  must  be  the  face  of  the  note  to  pay  him 
tlio  exact  debt,  when  discouutcd  at  (Bank  discount) 
1|X  ft  month  ? 

7.  A  drover  bought  oxen  at  $  10,  cows  at  $80,  and 
■hoep  *t  $10  a  head ;  tlicro  were  2J^  times  as  many 
oowi  M  oxen,  and  5  times  as  many  sheep  as  cows,  and 
Uio  wbolo  cost  was  $1440  ;  how  many  of  each  kind  did 
1m  buy  ? 

8.  Fiiul  the  cost  of  painting  a  room  20  ft.  8  in.  by 
18  ft.  0  In.,  and  10  foet  high,  having  two  wmdows,  each 
/  ft.  by  4  ft.,  at  the  rate  of  50  cents  a  sciimrc  yard. 
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9.  All  importer  pays  for  freiglit  and  duty  lO/o  on 
cost  price,  and  sells  to  the  retailer  at  a  profit  of  20%  ; 
the  retailer  sells  to  the  consumer  at  a  profit  of  25  per 
cent ;  fiud  the  amount  paid  by  tlie  consumer  for  goods 
which  cost  the  importer  $8250. 

10.  The  boundary  lines  of  a  field  are  the  following  : 
tlie  first  runs  north  80  rods  ;  the  second,  north-east  GO 
rods  ;  the  third,  south  72  rods  ;  and  tlie  fourth,  west  to 
the  place  of  beginning,  48  rods  ;  rec^uned  the  number 
of  acres  in  the  field. 

11.  The  sides  of  a  rectangle  containing  84902 
square  feet,  are  as  4  to  3  ;  fiud  them. 

12.  There  is  a  circular  fish  pond  of  90  feet  radius, 
surrounded  by  a  walli  20  feet  in  breadth  ;  find  the  ai'ea 
of  thu  walk. 

m. 

July,  1872. 

1.  Prove  the  rule  for  finding  G.  C.  M.  of  two 
numbers. 

2.  In  the  Glube  of  21st  April,  gold  is  quoted  at  111^. 
Find  discount  %  on  greenbacks. 

3.  I  invest  §13450  in  stock  of  Bank  of  Commerce 
at  134|,  the  half  yearly  dividends  being  4J/o.  Find  my 
annual  income  from  the  investment. 

4.  A  farmer  sold  his  crop  of  wheat  in  1871  for  8% 
more  than  he  obtained  for  his  crop  of  the  preceding 
year  ;  he  received  for  both  crops  §2000 ;  how  much  did 
he  get  for  his  crop  of  1870  ? 

g  3      5  3  _  1  V 

5.  Eedaco  to  simplest  form   r. i+t-Ittt  x  5g\  — 

R  " 
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6.  A  gi'occr  has  three  kiii-Ts  of  tea,  costing  30,  45, 
nnil  CJ  cents  a  lb.  respectively  ;  what  quantities  of  each 
mnst  ho  talce  to  form  a  mixture  of  114  lbs.  worth  40 
cents  ft  lb.  ? 

7.  A  comraission  merchant  sold  a  consignment  of 
gootls  on  3%  commission,  and  was  instructed  to  invest 
(on  2%  commission)  in  other  goods,  the  commission  for 
botli  transactions  to  be  deducted  in  advance.  His 
entire  commission  was  §2G5.  Find  value  of  the  goods 
he  purchased. 

8.  Find  cost  of  papering  a  room  29  feet  G  inclics 
wide,  8G  feet>6  inches  long,  and  13  feet  6  inches  high, 
with  paper  2^  feet  wide,  and  costing  $2.20  per  piece  of 
12  yards  long,  tlie  parts  not  requiring  paper  making  up 
^  of  whole  surface. 

9.  Two  persons  travelling  togckher  agree  to  pay  ex- 
penses in  the  ratio  of  7  to  5.  The  first  (who  contributes 
the  greater  sum)  pays  away  on  the  whole  $103.20,  the 
second  $33.-10.  What  must  one  pay  the  other  to  settle 
tlic  affair  according  to  agreement  ? 

10.  Tlio  sides  of  a  triangle  are  80,  40,  and  50, 
rcHpoctively.  Find  the  area  of  the  trijingle  formed  by 
juiuing  the  middle  points  of  tlieso  sides. 

IV. 

DECEMBEn,  1872. 

1.  FiiiJ  the  Icugtli  of  the  longest  chain  that  will  ox- 
a."'  ■  :  i.o  both  the  diatances  177  yds.  1  ft.  10  in., 
ait.  ..  1  ft.  2  in. 

8.  Tho  true  year  is  exactly  805  da.  5  h.  48  min. 
40*7  ucc,  and  the  connnon  year  305  da.;  show  that  Die 
fuUuwiug  rul«  for  kup  year  will  render  the  cakudai-  cor- 
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roct  to  witliin  one  day,  for  a  period  of  4000  years  :— 
(1.)  Every  year  that  is  exactly  divisible  by  4  is  a  leap 
year,  the  couteiiijial  years  excepted ;  the  other  years 
are  common  years.  (2.)  Every  centennial  year  that  is 
exactly  divisible  by  400  is.  a  leap  year  ;  the  other  cen- 
tennial years  are  common  years. 

3.  A  and  B  engage  in  trade ;  A  invests  $G000  and 
at  the  end  of  5  months  withdraws  a  certain  sum.  B 
puts  into  the  business  §4000  and  at  the  end  of  7  moutlis 
ijpGOOO  more  :  at  the  end  of  the  year  A's  gain  is  §5800, 
and  B's  is  §7800.     Find  the  amount  that  A  withdi'ew. 

4.  A  poiTnd  (Troy)  of  standard  gold  (22  carats  fine) 
is  coined  into  45  guineas  ;  if  the  value  of  the  alloy  be 
^y^y  that  of  an  equal  weight  of  pure  gold,  find  the  value 
of  the'alloy  per  pound  avoirdupois. 

5.  Find  the  square  root  of  5  to  10  places  of  deci- 

/g  1  1 
mals,  and  deduce  the  values  of    yi,  -  Vg _ ,  »  ^/0.55. 

6.  A  sold  to  B  a  lot  of  tea  which  cost  him  $1200, 
B  sold  it  to  C,  who  disposed  of  it  for  §1597.20  :  if  each 
of  the  three  merchants  gained  the  same  rate  per  cent., 
find  the  prices  at  which  A  and  B  sold  the  tea. 

7.  When  exchange  at  New  York  on  Paris  is  5  francs 
16  centimes  per  §1,  and  at  Paris  on  Hamburg  2|  francs 
per  marc  banco,  what  will  be  the  arbitrated  price  in 
New  York  of  11520  marc  bancos  of  Hamburg  "? 

8.  If  the  specific  gravity  of  coal  be  1*250,  how  man* 
tons  of  coal  (28  lbs.  to  the  quarter)  in  a  square  mile  oi 
coal  seam  whose  average  thickness  is  80  feet  ? 

9.  A.giocer  mixes  70  lbs.  of  tea  with  40  lbs.  of  a 
better  quality,  and  finds  that  the  mixture  is  worth  C2|\ 
cents  per  lb.,  the  differciico  in  the  prices  being  20  cents, 
find  the  price  of  each  kind. 


118  EXAMINATION    PAPERS. 

10.  A  grain  dealer  expended  a  certaiu  snm  of  money 
in  the  purcliase  of  wheat,  half  as  much  again  in  the  pur- 
chase of  barley,  and  twice  as  much  in  the  purchase  of 
oats ;  he  sold  the  wheat  at  a  profit  of  5%,  the  barley  at 
A  profit  of  8^,  and  the  oats  at  a  profit  of  10/°,  receiving 
altogether  $9740.     Find  the  sum  laid  out  in  each  grain. 

11.  The  sides  of  a  rectangular  field  containing  27  A. 
1  R.  8  P.,  are  as  21  to  13 ;  find  the  perimeter  of  the 
field. 

12.  Two  adjacent  sides  of  a  parallelogram  are  80 
yards  and  40  yards  respectively ;  one  of  the  diagonals 
is  50  yaids  ;  find  the  other. 

V. 

July,  1873. 

1.  Show  that  L.  C.  M.  of  two  or  more  fractions  in 
lowest  terms  is  the  L.  C.  M.  of  their  numerators, 
divided  by  tlio  G.  C.  M.  of  the  denominators :  and  that 
tlicir  0.  C.  M  is  the  G.  C.  M.  of  the  numerators  divided 
by  the  L.  C.  M.  of  the  denominators. 

2*  Find  in  grains  the  least  weight  that  can  be  ex- 
pressed by  an  exact  numbar  of  ounces  in  both  Troy  and 
Avoirdnpois  weight. 

8.  Trove  the  inilos  for  converting  the  various  kinds 
ol  docrimalB  into  vulgar  fractions. 

8hew  that,  in  converting  a  fraction  iu  its  lowest 
terms  to  a  decimal,  tlio  result  will  bo  a  finite  d<icimal, 
or  a  mixed  circulating  decimal,  or  a  pure  circulating  do- 
Mmal,  according  as  the  denominator  contains  only  the 
factors  of  10,  otlier  factors  also,  nonfl  of  such  factors. 

4.  The  officers  of  a  regiment  are  "012  of  its  whole 
sUongtli ;  60  pi-ivulos  arc  added,  and  then  the  olliuurs 


SECO:?ID    CLASS    AND    INTERMEDIATE.  149 

are  -040  of  ilie  whole.    Find  the  number  of  of&cers  aucl 
the  eutii-e  number  of  men  in  the  regiment  at  first. 

5.  Prove  the  rules  (without  formulas)  for  (1)  Sim- 
ple Interest,  (2)  Discount,  (3)  Compound  Interest. 

G.  A  man  has  capital  wliich  he  invests  to  produce 
6  f  per  annum  ;  every  year  he  adds  one-fourth  of  his 
income  to  his  original  investment :  in  how  many  years 
will  his  income  bo  three  times  what  it  was  the  Urst 
year,  given  log.  2  =  -301030,  log.  8  =  '477121  ? 

7.  Give  complete  explanations  of  the  analyses  of 
the  following  questions  :  (1.)  An  agent  received  f?5G 
for  selling  grain  on  a  commission  of  4  %  ;  find  value  of 
grain  sold.  (2.)  A  person  receives  $600  from  an 
8  %  bank  dividend ;  how  much  stock  does  he  own  ? 
(3,)  Sold  stock  at  a  discount  of  1}  %,  and  make  a 
profit  of  5  %  ;  at  what  rate  of  discount  was  the  stock 
purchased  ?  (4.)  A  shipment  of  flour  was  insured  at 
4  ^  "/o  to  cover  |  of  its  value,  the  premium  paid  being 
$122.50  ;  what  was  the  flour  worth  ? 

8.  My  agent  in  Montreal  sold  a  shipment  of  flour 
at  §3  a  barrel  on  a  commission  of  3  %  ;  I  then  instruct 
him  to  purchase  certain  goods  for  me  on  a  commission 
of  2  % ;  liis  whole  commission  was  $500 ;  find  how 
many  barrels  of  flour  were  shipped. 

9.  Give  analyses  for  (1)  the  different  cases  of  Profit 
and  Loss ;  (2)  Partnership. 

10.  The  rain  which  fell  during  a  certain  shower  on 
the  roof  of  a  rectangular  building,  135  feet  long  and  99 
feet  wide,  filled  a  cistern  8  feet  long,  6  feet  dee]j  and  3 
feet  broad ;  how  many  (long)  tons  of  water  fell  dm-ing 
that  shower  on  au  adjoining  field  of  G  acres  ? 
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VI. 

Decembek,  1873. 

1.  Wlien  gi-eeiibacks  are  at  a  discount  of  IGl,  wlxat 
is  tlie  price  of  gold  ? 

2.  State  and  prove  the  rules  for  converting  the  dif- 
ferent kinds  of  decimals  into  vulgar  fi-actions. 

8.  Water  expends  lO/o  in  freezing ;  find  the  weight 
of  water  in  a  solid  piece  of  ice  whose  dimensions  are  12 
ft.,  8  ft.,  5}  (t.  (cubic  foot  water  weighs  1000  ounces.) 

4.     Show  that  the  sum  of 

ya796l2345G79  and  v/0.6l2345G79  is  unity. 

6.  Show  (no  foninilas)  how  to  find  the  (true)  dis- 
count on  a  sum  ol  money  for  a  given  time  and  rate. 
How  much  maybe  gained  by  hiring  money  at  5%  to  pay 
a  debt  of  $G400,  due  8  months  hence,  allo^\nng  the 
]>rcsent  worth  of  this  debt  to  be  reckoned  by  dcductiug 
C%  per  annum  discount  ? 

0.  A  person  having  $5000  Bank  Stock,  sells  out 
when  it  is  at  40%  premium  ;  what  amount  of  money 
does  ho  receive,  brokerage  being  J%  ? 

7.  If  a  piece  of  silk  cost  80  cents  a  yard,  at  what 
price  shall  it  bo  marked  that  the  merchant  may  sell  it  at 
lOX  loss  tliau  tlio  marked  price,  and  still  have  20% 
profit? 

8.  A  merchant  iu  Toronto  lias  $4800  due  him  in 
Halifax ;  how  much  more  will  he  reaUze  by  having  a 
«1:  "'  '  'Ms  8inn  on  llahfiix  and  selhng  it  at  J^%  dis- 
c  .  1  by  liaviiig  a  draft  on  Toronto  remitted  to 
hiui.  purclinMOil  iu  Ilahfax  for  tliis  sum  at  J'/>  premium  ? 

0.  A  niul  n  are  partuors.  A's  caiutal  is  to  B's  as  6 
to  fl;  lit  the  tnd  of  four  mouths  A   witbdraws  ^  of  hia 
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cnpital,  and  B  f  of  his;  at  the  end  of  the  year  their 
vJiole  gain  is  $4000 ;  how  much  belongs  to  each  ? 

10.  A  commission  merchant  in  Montreal  sells  for  a 
Toronto  merchant  800  bbls.  flour  at  $0.37^,  on  a  com- 
mission of  3%,  and  buys  certain  goods  required  by  liis 
Principal,  on  a  commission  of  2%  on  the  price  paid  for 
the  goods,  taking  his  commission  out  of  the  money  in 
hand.     Find  whole  amount  of  commission. 

11.  A  person  sold  two  horses  at  $100  each,  losing 
20%  on  one  and  gaining  20%  on  the  other.  Did  he  gain 
or  lose  on  tlie  whole  transaction,  and  how  much  ? 

12.  The  side,  BO,  of  an  equilateral  triangle  ABC,  is 
30  feet ;  lines  are  drawn  from  the  angles,  B,  C,  bisect- 
ing the  opposite  sides,  and  intersecting  in  D.  Find  the 
area  of  the  triangle  BDC. 

YLL 

June,  1873. 

1.  A  man  invests  £8003  in  the  8  per  cents.,  at  91  i, 
the  brokerage  being  J%.  What  wiU  be  his  clear  income 
after  paying  an  income  tax  of  lOd.  in  the  £  ? 

2.  A  Toronto  merchant  ships  to  Quebec  a  quantity  of 
apples,  with  instructions  tliat  the  apples  are  to  bo  sold, 
the  two  commissions  of  i  %  and  J  %  deducted,  and  the 
balance  invested  in  tea.  The  apples  were  sold  at  $3.25 
per  bbl.,  and  the  agent  charges  for  liis  two  commis- 
sions §001.     Eequired  the  number  of  barrels  ? 

3.  Explain  "Exchange  between  Toronto  and  Lon- 
don is  at  par  when  it  is  quoted  at  109^."  Wliat  will  a 
bill  of  exchange  for  iei,207  15s.  id.  cost  if  it  is  pur- 
chased through  a  broker  who  charges  ^  %  com.  ? 

4.  Four  men  begin  at  the  same  time  to  wjilk  round 
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an  island  35  miles  in  circumference.  They  travel  at  the 
rate  of  3,  3^,  8^,  and  4^  miles  per  hour  respectively. 
AVhcn  will  they  all  be  together  again  ? 

6.  A  sold  B  a  biU  of  goods  amounting  to  $7,000, 
but  B  not  having  the  money  gave  A  a  note  for  3  mos,, 
which  when  discounted  at  the  bank  paid  the  debt,  lie- 
quired  the  face  value  of  the  note  ? 

6.  If  £5  be  allowed  as  discount  off  a  bill  of  £125 
due  a  certain  time  hence,  what  would  be  the  discount 
allowed  if  tlie  bill  had  twice  as  long  to  run  ? 

7.  A  gentleman  has  $25,000  of  Bank  of  Commerce 
stock  which  pays  a  dividend  of  8  %.  When  money  is 
woiih  7  %  he  sells  out,  and  invests  in  Bank  of  Toronto 
stock  at  205,  which  pays  a  dividend  of  12  %.  What 
diCference  in  his  income  after  allowing  his  agent  ^  % 
commission  for  each  transaction  ? 

8.  A  grocer  wishes  to  mix  60  lbs.  of  tea  @  40  cts. 
with  tea  at  CO  cts.  and  70  cts.,  so  that  the  mixture  may 
bo  wortli  60  cts.  How  many  lbs.  of  the  other  teus 
must-ho  take  ?    Give  reasons  for  yom'  solution. 

0.  A  column  1  \  feet  in  diameter  and  80  leet  high 
lia«  &  spiral  gold  tlncad  on  it  which  makes  a  complete 
circuit  in  every  foot  of  the  column.  Ecquired  the 
kuiiih  of  the  tliread  ? 

10.  Wlien  the  course  of  exchange  between  Loudon 
and  Paris  is  DJ^/.  per  franc,  and  8'G3  francs  are  equiva- 
lent to  1  Prussijiu  thalor,  and  24-6  thalors  to  84  Aus- 
triau  florins,  oud  25  Austrian  florins  to  12G  Venetinn 
dttoaU,  if  ft  London  merchant  owe  to  one  in  Venice 
1000  daeats,  will  it  bo  more  advantageous  to  vemit  by 
way  of  Pari»,  Berlin  and  Vienna,  or  direct  to  Venice, 
iui'itoiiiiig  tt  ducat  to  bo  equivalent  to  4*.  2d.  ? 
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vm. 

June,  1874. 

1.  Explain  clearly  the  terms  Num.erator  and  Denoni- 
inator.  Prove  the  rules  for  multiphcation  and  division 
of  fiactions. 


47-3125  of  a  shilling,  and  ^  of  -[  of  1-2421875  of  13*-. 


2.    From  the  snm  of  -628125  of  a  £,  -109375  of  £5, 

•7 

4.(1.,  take  2-9553571428  of  a  gxiinca. 

8.  If  12  men  in  94 1^  days,  working  10  hours  a  day, 
dig  a  trench  33^  yd.  long,  2  j  yd.  deep,  and  2|  yd.  wide, 
how  many  hours  a  day  must  217  men  work  to  dig  a 
trench  23-|-  yd.  long,  2^  yd.  deep,  and  l^^-  yi-  wide,  in  11 
days  ? 

4.  If  -08  is  the  yenrJy  rate  of  interest  (compound) 
per  unit,  Avhat  is  the  rate  per  quarter  ?  If  the  quarterly 
rate  of  interest  be  -02  per  unit,  find  the  true  yearly  rate. 

5.  Three  men  form  a  partnership,  each  contributing 
the  same  amount  of  capital ;  one  of  them  is  appointed 
manager,  and  as  such  is  to  receive  12^%  before  tlie 
dividends  are  paid.  When  the  business  is  wound  up 
the  manager  receives  altogether,  §GGOO,  "What  were 
the  total  profits  ? 

G.  One  company  guarantees  to  pay  C%  on  shai-es  of 
^100  each  ;  another  guarantees  at  the  rate  of  6*%  on 
shares  of  $80  each  ;  there  price  of  the  former  is  $124.50, 
and  of  tlio  latter  $34.  Compare  the  rates  of  interest 
which  they  return  to  the  purchaser. 

7.  By  selling  cloth  at  $1.20  per  yard,  a  tradesman 
gained  2|^//  on  his  outlay  ;  at  what  price  must  he  sell  it- 
to  gain  12^%  ? 
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8.  Find  the  length  of  t]ic  longest  chain,  in  tcnns  of 
which  88  yils.  2  ft.  5  in.,  and  110  yds.  2  ft.  1  in.  can 
both  be  exjiressed  as  integers. 

9.  A  person  has  $10000  Bank  of  Montreal  stock 
which  is  at  185,  and  pays  a  half-yearly  dividend  of  5%  ; 
he  sells  out,  and  invests  in  Dominion  Bank  stock,  which 
is  at  108,  and  paya  a  half-yearly  dividend  of  3|%.  Find 
by  what  amount  his  semi-annual  income  is  increased  or 
diminished. 

10.  A  wall  whose  height  is  4  times  its  thickness,  and 
whose  length  is  10  times  its  height,  contains  2500  cr.Lio 
feci.     Find  the  dimensions  of  the  wall. 

11.  Within  a  circular  garden  70  chains  in  circum- 
ference, is  a  circular  pond,  70  rods  in  circumference. 
Find  the  width  of  tlie  ring  of  land  which  surrounds  the 
poud. 

•        Tl.         / 

Jm.y,  1874. 

1.  Find  the  quotient  ('expressed  as  a  vulgar  fiac* 
tiuii)  of 

,,     5  of  41     5i        4«U  of  li  ,.  .,  ,,    ,,    .,, 

2.  If  a  number  bo  increased  20  %,  and  the  uaiounfc 
1k!  hicunstd  1C|  %,  the  rctult  will  le  260 ;  find  the 
nuiiiWr. 

8.  Twenty  men  can  do  a  piece  of  work  in  12  days ; 
fiid  Iiow  nuiuy  win  will  do  Iialf  an  much  ngahi  in  one- 
fifth  |*ait  (if  the  time,  HUi^iosing  tluit  ihey  work  tlio 
utttuboi'  of  hours  iu  the  day,  and  that  two  of  Ihu 
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Bcconcl  set  can  do  as  much  work  in  an  Lour  as  tliree  of 

the  first  set. 

4.  A  grocer  intenclccl  to  gain  8  %  on  a  stock  of  tea, 
and  fixed  his  price  accordingly;  when  he  had  sold  two- 
tliirds  of  the  stock  he  was  compelled  to  reduce  the  price 
10  cents  a  pound,  and  so  gained  only  half  as  much  as 
he  had  intended.  What  was  the  original  cost  per  lb.  of 
the  tea  ? 

C.     Shew  that  ^  ^f  ~  ^,^^  =  17-483. 
v/8  -  v/7 

G.  A  sells  goods  to  B  at  a  loss  of  4  %,  B  sells  them 
to  C  at  a  loss  of  G}  %,  G  sells  them  to  D  for  $390.00, 
gaining  81  %  ;  find  the  prime  cost  of  the  goods. 

7.  A  and  B  invest  capital  in  the  proportion  of  3^  to 
4.  After  five  mouths  A  withdrav/s  one-half  his  capital, 
and  B  withdraws  two-thirds  of  his.  At  the  end  of  the 
year  they  have  gained  $7,090  ;    find  each  man's  share. 

8.  A  bankrupt  has  book  debts  equal  in  amount  to 
his  liabilities,  but  on  $21,000  of  them  he  realizes  only 
GQ'^  cents  in  the  dollar,  and  the  expenses  of  the  bank- 
ruptcy are  5  %  on  the  book  debts ;  he  pays  G5  cents  in 
the  dollar  ;  find  the  amount  of  his  liabilities. 

9.  A  merchant  in  Boston  has  10,000  francs  due  him 
on  account  m  Pans  ;  he  can  di-aw  on  Paris  for  this 
amount,  and  negociate  the  bill  at  19f  cents  per  franc,  or 
he  can  advise  his  correspondent  in  Paris  to  remit  a 
diaft  on  Boston,  purchased  with  the  sum  due  him,  ex- 
cliaugo  being  at  the  rate  of  5  francs  20  centimes  per 
dollar.  What  sum  does  he  save  by  adopting  the  more 
profitabfe  com'se  ? 

10.  How  many  flagstones,  each  5-70  ft.  long  and 
4- 15  ft.  wide,  are  requu-ed  for  paving  a  cloister  12-45  ft. 
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wide  -which  enclosos  a  rectaugular  court  45.77  yds.  long 
aud  41-93  yds.  wide  ? 

11.  When  the  3  per  cents  are  at  90,  how  much  stoclc 
must  be  sold  out  to  pay  a  bill  of  £1,GG4,  9  mouths  be- 
fore it  becomes  due,  real  discount  being  allowed  at  4i  % 
per  annum  ? 

12.  A  pile  of  bricks  in  the  form  of  a  parallolopiped 
contains  8000  cubic  feet,  and  the  length,  breadth  aud 
thickness  are  as  4,  8  and  2  respectively;  find  the 
dimensions  of  tlie  pile. 

X. 

July,  1874. 

1.  Capital  originally  invested  so  as  to  j'ield  an  an- 
nual income  of  ^22500,  at  the  rate  of  9%,  is  re-iuvested 
at  10%,  and  then  divided  among  three  persons  in  shares 
which  are  as  4,  7  and  9.  What  is  the  yeaiiy  income  of 
each  ? 

2.  If  U.  S.  C's  5-20  can  be  purchased  at  107J^  in  cur- 
rency, interest  payable  in  gold,  and  railway  bonds  bear- 
ing 7%  interest  payable  in  cun-ency  can  be  bought  at 
85%,  detei-mino  tlio  respective  rates  of  yearly  interest 
yielded  by  these  investments,  assuming  that  the  pre- 
miuiu  on  gold  is  25%,  aud  that  tlie  railway  bonds  are 
subject  to  a  tax  of  1^%. 

8.  A  merchant  sells  two  qualities  of  flour,  the 
Biipcrior  at  $C  a  ban-el,  the  inferior  at  $5  a  barrel ;  in 
till)  nioiitli  of  April  ho  sold  150  biirrcls,  receiving  there- 
for $810.    How  many  barrels  of  each  kind  did  he  sell  ? 

4.  If  a  merchant  sells  on  credit  to  a  retail  grocer,  on 
Iho  lit  of  November,  goods  to  tlio  amount  of  §100  ;  on 
ilto  OUi,  goods  to  tlio  amount  of  $225 ;  on  tlio  18th, 
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poods  to  tlie  amount  of  $180 ;  on  tbe  22nd,  goods  to 
the  amount  of  $75  ;  and  on  the  29th,  goods  to  the 
amount  of  $120.  Find  the  equated  time  at  which  the 
whole  debt  for  the  month  becomes  due. 

5.  A  man  having  bought  a  lot  of  goods  for  $750, 
sells  one-third  at  a  loss  of  4%  ;  by  what  increase  per 
cent,  must  he  raise  that  selling  price,  in  order  that  by 
selling  the  rest  at  the  increased  rate,  he  may  gain  4%  on 
the  whole  transaction  ? 

6.  The  value  of  jmper  required  for  papering  a  room, 
supposing  it  ^-  of  a  yd.  wide,  and  4^.  a  yd.,  is  £2  Sg. 
1  \(l.;  Avhat  would  be  the  cost  if  the  paper  was  two  feet 
wide,  and  id.  a  yard  ? 

7.  A  New  York  merchant  shipped  to  Liverpool 
10,000  bushels  of  wheat  which  cost,  delivered,  $2.15  in 
currency  jjer  bushel,  he  sold  it  for  7s.  Gd.  a  bushel,  and 
invested  the  proceeds  in  cottons  at  8(/.  a  yard,  which, 
after  paying  an  ad  valorem  duty  of  30%,  he  sold  at  30 
cents  a  yard  in  emreucy.  Determine  his  i)rofits  from 
tliese  transactions,  gold  being  at  37^%  premium. 

8.  If  3G  men  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep ;  how 
many  men  will  dig,  in  24  days,  a  ti-ench  64  yards  long, 
27  wide,  and  18  deep  ? 

9.  A  man  sells  576  bushels  of  wheat  at  a  profit  of 
8%,  and  296  bushels  at  a  profit  of  12%  ;  had  he  sold 
the  whole  at  a  uniform  i)rofit  of  10%,  he  would  have  re- 
ceived £2  lis.  3d.  more  than  he  actually  did ;  what 
was  the  iH'ice  per  bushel  paid  for  the  wheat  ? 

■10.  (a)  The  height  of  a  tower  on  a  river's  bank  ia 
CO  feet,  the  length  of  a  line  from  its  top  to  the  opposite 
bank  is  65  feet ;  find  the  breadth  oi  the  river. 
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<  (?>)  The  content  of  a  cist  ern  is  the  sum  of  t^wo  cubes 
whose  edges  ai'e  10  inches  and  12  inches  respectively, 
and  the  area  of  its  base  is  the  difference  of  two  squares 
whose  sides  ai'e  1^  ft.  and  1^  ft.  respectively ;  find  its 
depth. 

XI. 

Decemder,  1871. 

1.  The  first  of  six  boys  can  copy  3  lines  as  soon  as 
the  second  can  copy  2  ;  the  second  5  as  soon  as  the 
third  G  ;  the  third  7  as  soon  as  the  fourth  8  :  the  fourth 
9  as  soon  as  the  fifth  10 ;  the  fifth  15  as  soon  as  the 
sixth  14 ;  how  many  lines  will  the  sixth  copy  while  the 
first  is  copying  135  ? 

2.  The  hour,  minute  and  second  hands  of  a  clock 
turn  on  the  same  centre  and  are  together  at  12  o'clock  ; 
how  long  before  the  second  hand  will  be  midway  be- 
tween the  other  two  ? 

• 

8.  A  person  imported  a  quantity  of  goods,  paying 
15%  for  freiglit  and  insurance,  and  10%  duty.  IIo 
Bold  them  at  a  loss  of  10%  ;  but  if  ho  had  sold  them  tor 
$000  more  than  he  actually  received,  he  would  have 
mmle  a  profit  of  2%.  Find  the  original  cost  of  tho 
goods. 

4.  When  exchange  at  Now  York  on  Paris  is  5  francs 
80  contimoH  to  tho  dollar ;  tliat  at  London  on  Paris  2G 
francs  20  contimos  to  the  pound  sterling ;  and  that  at 
New  York  on  London  0%  proinium  ;  how  much  less 
vill  it  coHt  a  morchaut  to  remit  2000  francs  to  Paris  by 
circular  oxchaugc  through  London,  than  by  diicct  ex- 
cluingu  9 

6,    A  coutiucto;'  tenders  for  a  certain  work  nt  .^20,000, 
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to  be  paid  at  complotion  of  the  work;  another  tcudera 
for  it  at  $19,400,  stipulatuig  that  $2000  shall  be  paid 
him  every  three  mouths;  fiud  the  ditlereuco  of  the  ten- 
ders supposing  the  work  in  both  cases  to  be  finished  iu 
two  years,  and  money  to  be  worth  8%. 

6.  Two  partners  gain  $1800;  A  puts  iu  $5G00  more 
than  ^  of  the  whole  stock,  and  his  share  of  the  gain  is 
$2000.     Find  the  stock  contr  bated  by  each. 

7.  A  rectangular  court  is  80  yds.  long  and  50  yds. 
bfoad ;  it  has  paths  0  leet  wide  joining  the  middle 
points  of  the  opposite  sides,  and  also  paths  of  the  same 
breadth  running  all  round  it  on  the  inside  ;  the  re- 
mamder  is  covered  with  grass ;  if  the  paths  cost  1«.  8(/. 
per  square  foot,  and  the  grass  3  shillings  j)er  square 
yard,  find  the  whole  cost  of  laying  out  the  com-t. 

8.  A  speculator  paid  $1100  for  two  lots,  the  price  o- 
one  of  them  being  40%  that  of  the  other.  He  sold  the 
cheaper  lot  at  a  gain  of  60%,  and  the  dearer  oue  at  a 
loss  of  30%.  Find  his  gain  or  loss  per  cent,  on  the 
whole  transaction. 

9.  A  has  £90,000  stock  m  the  3%  South  Sea  An- 
nuities and  is  offered  by  Government  the  choice  of  be- 
ing paid  off  at  par  at  the  end  of  the  year,  or  of  receiving 
£110  of  the  new  2^%  stock  for  each  £100;  he  chosos 
the  former  alternative^  and  invests  his  money  iu  tlie  3 
%  consols  at  92.  Find  the  amount  of  his  stock  in  con- 
sols, and  the  excess  of  his  income  above  what  it  would 
have  been  if  he  had  agreed  to  the  proposed  conversion. 

10.  (1)  A  rectangular  piece  of  ground  whose  sides 
are  in  the  raLio  of  2  :  3  contains  2300  square  yards ; 
fiud  Lhe  sides. 

(2)  If  it  cosl'$200  to  euclose  a  circular  poud  contain- 
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ing  4a.  2r.  lOp. ;  Low  mncli  "will  it  cost  at  tlio  sjimo 
rate  to  eiiclobc  aiiotlier  coutaiuiiig  25a.  Or.  15p. "? 

XII. 

Jui^Y,  1875. 

1.  A  person  sells  $G00O  Cauadian  bank  stoclc,  wlilcli 
pays  half-yearly  divitlends  at  4%,  at  112,  and  invests  in 
American  railway  stock  at  98J.  What  yearly  dividend 
should  the  latter  stock  i)ay  in  order  that  his  income  may 
be  unchanged,  gold  being  quoted  at  112^  ? 

2.  Incomes  below  £150  a  year  being  subject  to  54. 
in  the  pound  income  tax,  and  incomes  above  £150  to  Id, 
in  tlie  pound ;  find  what  income  above  £150  a  mnn 
must  have  that  he  may  be  just  7^.  a  year  poorer  than 
a  man  who  has  £149  10^.  a  year. 

8.  The  hour,  minute,  and  second  hands  of  a  clock 
move  on  tlio  same  centre  and  are  togetlier  at  12  o'clock ; 
at  what  time  will  the  hour  hand  be  midway  between  the 
other  two  ? 

4.  A  owes  §15,000  bearing  interest  at  5/.  per  an- 
num ;  ho  pays  at  the  end  of  each  year  for  interest  and 
l)art  i>aj'ment  of  principal  §2500 ;  liud  tlie  amoiuit  oi 
his  debt  at  ilie  ond  of  the  thud  yeai*. 

C.  A  man  began  business  with  a  certain  capital ;  he 
guincd  20%  tlio  lirst  year,  which  ho  added  to  liis  cu[u- 
tal,  aud  37^7^  tho  second  year,  which  ho  added  to  his 
Mpitnl ;  in  tlio  third  year  he  lost  40%  ;  had  he  received 
$U()U  nioru  for  tlio  goods  sold  tlio  last  year,  he  wotdd 
Lttve  cleared  in  tho  tliroo  years  2  per  cent,  of  his 
Origiuul  capital.  Find  tho  capital  with  wliich  he  com- 
nenocd  btiJ^inuHH. 

0  .    A  muii  !)'»rrowB  I'COOO,  and  ajrccsUo  pay  priuci* 
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pal  and  interest  in  four  equal  semi-annual  payments  ; 
find  the  amount  of  each  payment,  interest  being  5%  per 
half  year. 

7.  A  merchant  sold  goous  for  which  he  received  a  45 
days'  note,  which  he  immediately  discounted  at  the 
Bank  of  Commerce  at  6%.  The  discount  was  $i38.70^ *  ; 
find  the  face  of  the  note. 

8.  Exchange  between  Pai-is  and  Amsterdam  being 
at  the  rate  of  2  francs  20  centimes  to  the  guilder,  that 
between  London  and  Parts  at  the  rate  of  25  francs  80 
centimes  to  the  £,  and  that  from  New  York  on  London 
at  9|-%  premium,  what  will  be  the  cost  of  a  remittance 
for  1000  guilders  from  New  York  to  Amsterdam  by  bills 
of  exchange  through  London  and  Paris  ? 

9.  A  coal  company's  net  earnings  are  $5308,  and  it 
pays  $4000  in  dividends  on  2500  shares,  each  $20  par 
value ;  what  per  cent,  does  it  paj^  and  how  much  sur- 
plus does  it  retain  ? 

10.  A  broker  receives  $42100  to  invest  in  U.  S.  5-20 
bonds,  after  reserving  i%  on  the  par  value  of  the 
amount  purchased.  "What  was  his  commission,  the 
bonds  being  at  a  premium  of  5%  ? 

11.  (1)  What  is  the  difference  in  the  cost  of  fencing 
a  square  10  acre  field  and  a  circular  field  of  tlie  same 
area,  the  fence  cost  $5  a  rod  ?     (2)  Find  the  side  of  the 

•  largest  square  stick  of  timber  that  can  be  sawed  from 
a  log  30  inches  in  diameter. 

xm. 

'  July,  1876. 

1.     Find  the  difference  between 

/  -20 +  -2  of  3-7  4-3 -f  5-0     \     ^  „,  ^^    ^  , 

*  \  io "f^^i-^o, , r— -T of  £1 10s.  GJ. 

\-48— -014  ol  20     7.4_.2  of  11 
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-     /J  off  of  7^  f-2KlA      \      f  a^   r     ni 

2.  Show  tliat  bank  discount  exceeds  true  discount 
by  the  simple  interest  on  the  true  discount.  Find  the 
amount  which  a  banker  gains  by  discounting  a  bill  of 
§2451.50,  drawn  12th  of  July  at  4  months,  and  dis- 
counted September  3rd,  at  5  per  cent,  per  annum, 
usual  days  of  grace ;  give  answer  to  exact  fraction  of 
a  cent 

3.  A  retail  merchant  bought  a  quantity  of  Canadian 
tweed,  and  marked  it  at  an  advance  of  25  per  cent,  on 
cost,  and  in  selling  it  used  a  yard  measure  -wliich  was 
-J-  of  an  inch  too  short,  his  entire  gain  being  $124.80  ; 
find  tlie  cost  price  of  the  cloth,  and  the  amount  the 
merchant  gained  by  using  the  false  measure. 

4.  A  person  invests  a  certain  sum  (U.  S.  currency) 
in  U.  S.  5's  10-40  (i.e.  certain  bonds  paying  5  per  cent.), 
and  70]  a  percent,  more, than  that  sum  in  U.  S.  G'a 
6-20,  tlie  foi-mer  being  at  a  discount  of  5  per  cent.,  and 
the  latter  at  a  premium  of  8  per  cent.,  and  the  interest 
on  both  payable  in  gold.  His  interest  from  the  two  in- 
vo-jtments  was  §1400  in  gold.  Find  the  amount  (car- 
reacy)  invested  in  each  kind  of  bonds. 

6.  Three  workmen.  A,  B  and  C,  did  a  certain  piece 
of  work  and  were  paid  daily  wages  according  to  their 
•everal  dogroes  of  skill.  A's  elliciency  was  to  B's  as  4* 
to  8,  and  B's  to  C's  as  6  to  5 ;  A  Avorked  5  <lays,  B  0 
days,  and  C  8  days,  and  tlio  whole  amount  paid  for  the 
work  was  $80^.  Find  each  man's  rate  of  wages  per 
day. 

0.  A  merchant  in  Montreal  owes  another  in  Lisbon 
1C28^  niilroos,  and  lie  resolves  to  remit  tlirough  London, 
AmMturdain  and  Paris :  oxchautre  between  Montreal  and 
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I/ii)lIou  is  at  9^  per  cent.,  between  London  and  Am- 
siGidam  £1  .sterling  for  £l|f  Flemisli,  between  Amster- 
dam and  Paris  £1  Flemish  per  13  francs,  and  between 
Paris  and  Lisbon  3  francs  per  450  rees ;  if  the  expenses 
of  this  circuitous  course  be  2^  per  cent.,  what  will  it 
cost  the  Montreal  merchant  to  settle  his  Lisbon  account  ? 
(1000  rees=l  milree. 

7.  I  bought  a  hind  quarter  and  a  fore  quarter  of 
beef  weighing  together  252  lbs. ;  I  paid  1^  cents  a 
pound  for  the  hind  quaiier,  and  5^  cents  a  pound  for 
the  fore  quarter,  and  found  that  I  had  paid  17-^-  cents 
on  the  whole  more  than  if  I  had  bought  both  quarters 
at  C|  cents  per  pound ;  find  the  weight  of  each 
quarter. 

8.  A  person  bought  a  piece  of  land  for  §1000,  to  be 
paid  in  5  years  with  interest  at  10  per  cent. ;  he  was 
allowed  a  choice  of  two  modes  of  payment,  (1)  ho  could 
leave  the  principal  unpaid  till  the  end  of  the  five  years, 
paying  the  interest  due  annually ;  (2)  he  could  pay  $200 
of  the  principal  each  year  together  mth  the  accrued  in- 
terest; money  being  worth  10  per  cent,  compound 
interest,  determine  whether  one  of  these  modes  was 
more  profitable  than  the  other,  and  how  much  his  land 
will  ultimately  cost  liim. 

9.  A  merchant  bought  400  lbs.  of  tea  and  IGOO  lbs. 
of  sugar,  the  cost  of  the  latter  per  lb.  being  IG  J  per 
cent,  that  of  the  former  ;  he  sold  the  tea  at  a  profit  of 
33^  per  cent.,  and  the  sugar  at  a  loss  of  20  per  cent., 
gaining,  however,  on  the  whole,  $G0 ;  find  liis  buying 
prices  and  his  sellmg  prices. 

10.  (a)  Two  towers  40  feet  and  50  feet  highrespect- 
i^■cly,  are  standing  in  the  same  horizontal  plane  120 
uec  apart;  how  lav  irom  each  tower  is  that  pomt  in  the 
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lino  joining  tlieir  bases,  wliich  is  equally  distant  from 
their  summits  ? 

(b)  Two  adjacent  sides  of  a  parallelogram  are  25  feet 
and  85  feet  respectively,  and  one  of  the  diagonals  is 
lOv/12;  find  the  other  diagonal. 

XIV. 
Intermediate — July,  187G. 

1.  Simplify 

{(85  +  li)£^ji^^l,  .  -95  of  5...  + 1^,;. 

2.  A  and  B  can  do  a  piece  of  work  in  3^  days,  A  and 
C  in  6^  days,  and  B  and  C  in  5|  days.  If  $15  be  paid 
for  the  work,  what  wages  does  each  man  earn  per  day  ? 

8.  A  person  buys  a  lot  of  land  at  §120  an  acre,  and 
by  selling  a  portion  in  allotments  he  makes  90%  on  all 
he  sells,  so  that  after  reserving  20  acres,  he  finds  tliut 
ho  has  realized  on  the  remainder  $840  more  tlian  the 
entire  lot  cost  him.     How  many  acres  did  he  buy  ? 

4.  A  Toronto  merchant  owes  £900  in  Liverpool,  G. 
B.  lie  detcrmiMCB  to  remit  to  Paris  at  5  francs  50  cen- 
timog  per  $1 ;  thence  to  Hamburg  at  185  francs  per  90 
marcs ;  thence  to  Amsterdam  at  18^  stivers  per  marc  ; 
thence  to  Liverpool  at  220  stivers  per  jB  sterling :  how 
much  must  ho  remit  to  discharge  his  debt  in  Liverpool, 
and  how  much  docs  ho  gain  over  direct  exchange  at  9^% 
piumium  V 

6.  A  man  invests  $19460  in  Bank  of  Montreal 
it<»ck  at  194,  and  $19,850  in  Bank  of  Toronto  stock  at 
198,  paying  his  broker  in  each  case  |%  on  the  iini()iii:t 
of  Hlock  purchased.  If  tho  foiiner  pays  a  haii-yearly 
<liviU(rnJ  of  (JJ%,  luid  the  hitter  a  hah-yearly  dividend  of 
ClX,  Hud  his  total  iucomu  for  the  hah-vear. 
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6.  Coffee,  costing  35  cents  per  pound,  is  mixeil  ^vith 
chicory  worth  10  cents  a  pound,  in  the  proportion  of  o 
pounds  of  coffee  to  2  pounds  of  chicory,  candtho  mixture 
is  sold  for  34  cents  a  pound  :  find  the  gain  %, 

7.  A  person  invests  the  present  worth  (true  dis- 
count) of  $30,192  (due  six  months  hence,  at  4%  per 
annum)  in  Bank  stock  paying  6%  yearly  interest  and 
selling  at  92^  ;  his  taxes  amoimt  to  6|%  of  his  gross  in- 
come from  the  ahove  investment :  find  his  net  annual 
income. 

8.  A  and  B  invest  capital  in  the  proportion  of  4  to 
6  in  business  ;  at  the  end  of  G  months  A  withdraws  |  of 
his  capital,  and  B  ^  of  his.  At  the  end  of  the  year  there 
is  found  to  be  a  gain  of  $4,050 ;  how  is  this  to  be 
divided  ? 

9.  (1.)  In  multiplication,  why  are  the  siiccessive 
l^artial  product^  not  placed  directly  over  one  another  ? 

(2.)  Can  the  multiplier  be  a  concrete  number  ? 
Explain  clearly  the  meaning  of  the  factors  in  5  ft.  x  Sft. 
=  15  sq.  feet. 

(8.)  Is  a  fraction  a  number  ?  Explain  fully  why 
I  has  the  same  value  as  |  ^._ 

10.  Find  ■wdthin  an  inch  the  length  of  a  side  of  a 
sq^uare  field  which  eoiitains  two  acres. 

XV. 

Intermediate — December,  1876. 

1.  Divide  '0075  by  25*6,  and  explain  the  reason  foi 
fixing  the  position  of  decimal  point  in  the  quotient. 

2.  Supposing  the  rate  of  carriage  to  be  diminished 
I  after  the  first  50  miles,  find  the  cost  of  carrpng  18 
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cwt.  for  80  miles,  when  2i  cwt.  can  be  caiTiod  75  miles 
for  58.  lOtl. 

8.  If  the  difference  between  the  simple  and  com- 
pound interest  on  a  snm  of  money  for  throe  years  at  o 
per  cent,  be  $37.30,  find  tlie  sum. 

4.  A  passenger  in  a  train  travelling  at  30  miles  per 
hour,  obseiTes  that  in  just  one  minute  he  overtakes  the 
length  of  a  freight  train  running  on  a  parallel  track  at  i 
18  miles  per  hour ;  how  long  would  he  have  been  in 
passing  the  same  train  if  it  had  been  moving  at  the 
same  rate  in  the  opposite  direction  ? 

5.  A  merchant  spends  ^158  in  purchasing  black 
cloth  at  tlie  rate  of  11  yards  for  $10,  and  blue  cloth  at 
the  rate  of  7  yards  for  $4,  and  buys  twice  as  many 
yards  of  blue  as  of  black.  Discovering  that  the  black  is 
much  worse,  and  tlic  blue  much  better  than  he  expected, 
ho  detcnniues  to  retail  each  kind  at  the  rate  paid  for 
the  other,  and  finds  that  had  he  received  7  cents 
more  on  his  eutu-e  sales,  he  would  have  exceeded  his 
usual  profit  by  10  per  cent.  What  was  liis  usual  per- 
centage of  profits  on  cloths  ? 

C.  A  bookseller  allows  teachers  10  per  cent,  on  all 
cosh  purcliascs.  For  ordinary  customers  his  goods  are 
marked  at  a  ready  money  price,  and  at  a  credit  price. 
allowing  12  months  (mterost  at  five  per  cent.)  What 
Diust  A  teacher  pay  for  goods  worth  jSk  On.  8ci.  at  crodil; 
pneos  ? 

7.  If  a  debt  after  a  deduction  of  8  %,  becomes 
$1008.80,  what  would  it  have  become  after  a  dcductio.. 
of  4  %  had  bo;!ii  made. 

8.  A,  B,  and  C,  working  together,  can  do  a  piece  of 
Work  ill  i  dsiyH,  which  A  and  D  alone  can  do  in  5  days, 
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or  B  anil  C  alone  iu  6  days.  If  A  and  C  Avorlc  together 
for  1 1  days,  and  A  and  B  together  for  I|  days,  how 
long  must  B  and  C  work  together,  so  that  A,  B,  and 
C  coming  after  thorn,  may  complete  the  work  in  1^ 
diiys  ? 

9.  If  silver  be  worth  §1.10  per  oz.  and  gold  §17  per 
oz.,  what  will  be  the  weight  of  a  §5  coin  containing 
(by  weight)  92-5  per  cent,  gold  and  the  rest  silver  ? 

10.  Extract  the  sqxiare  root  of  — iooo~>  ^^^  ^^^  ^-^i^- 
number  of  acres,  etc.,  that  there  are  in  a  triangular  field 
of  which  the  sides  are  7  ch.  GO  links,  9  ch.  50  huks,  and 
6  ch.  70  links. 

XYI. 

C.  J.  ^IcGkegor,  M.  a.— Stratford  High  ScnooL. 

1.  A  man  dying  left  a  wife  and  twins  (son  and 
daughter),  and  by  his  will  ordered  that  if  the  daughter 
died  before  the  son  was  of  age,  j  of  the  estate  should 
belong  to  him,  and  the  remainder  to  his  mother,  and  if 
the  son  died  before  he  was  of  age,  ^  of  the  estate 
should  belong  to  the  mother  and  ^  to  the  daughter ; 
both  soil  and  daughter  lived  till  they  Avere  of  age,  by 
which  the  mother  lost  on  an  etjui table  division  §2000 
more  than  if  the  son  had  died ;  what  woidd  have  been 
her  dowry  had  the  daughter  died  ? 

2.  A  sells  a  quantity  of  wheat  at  §1  per  bushel, 
and  gains  20  %.  Afterwards  he  sold  some  of  the  same 
wheat  to  the  amount  of  §37.50  and  gained  50  %.  How 
many  bushels  were  there  in  the  last  lot  and  at  what 
rate  per  bushel  did  he  seii  it '? 

3.  A  and  B  exchange  goods  :  A  puts  his  at  §30.21 
and  gains  8  % ;  B  puts  his  at  §21.30  and  gains  at  tlie 
same  rate  :  what  was  the  prime  cost  of  the  goods  ? 
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4.  A  and  B  cxchauge  goods  ;  A's  goods  cost  liim 
$28.00,  B's  cost  Lira  §22.00  and  he  asks  $25.00  for 
them.  What  must  A  ask  for  his  so  as  to  gain  10  %  more 
tlian  B  ? 

6.  A  merchant  knows  neither  the  weight  nor  prime 
cost  of  a  certain  article.  He  recollects  that  if  he  had 
sold  the  -whole  at  $7.00  per  lb.  he  would  have  gained 
§70.00,  and  if  he  had  sold  it  at  $5.00  per  lb.  he  would 
have  lost  $80.00.  What  was  the  weight  and  prime 
cost  of  the  article  ? 

6.  The  arms  bearing  the  cups  of  a  clock  anemometer 
are  of  such  a  length  that  4  minutes  of  the  anememeter 
dial  indicate  one  mile  of  wind  ;  what  distance  is 
travelled  by  the  wind  when  the  hands  on  the  dial  have 
passed  over  8h.  30m.  ? 

7.  In  the  case  of  the  anemometer  mentioned  in 
question  G,  what  is  tiie  velocity  of  the  wind  in  miles 
l)er  hour  when  the  hands  on  the  dial  pass  over  10  min- 
utes in  G  minutes  time  ? 

^  A  tradesman  marks  his  goods  with  two  prices, 
one  for  ready  money  and  the  other  at  a  credit  of  three 
months ;  what  ratio  ought  the  two  prices  to  bear '  to 
each  other  allowing  8  °j»  discount  ? 

0.  Sold  goods  to  a  certain  amount  on  a  commission 
of  6  i»,  and  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  \  %,  which 
amounted  to  $21.22^  ;  what  was.  the  amount  of  com- 
UiiHsiou  ? 

10.  A  and  B  had  the  same  amount  of  money.  A 
•ptMit  70  i'  of  his  for  land,  and  B  lost  by  trading  a 
fintn  equal  to  2HJ  %  of  what  both  hnd  at  first,  wlion 
both  t<>;jetljor  liml  $50.25.  Wliat  sum  had  each  at 
firvt,  and  how  much  hod  each  left  ? 
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XVII. 

.       „.      ,.^  £7  5s.       2  tons  2  qrs.  20  lbs. 

1.  Simpiify     ■,.,.   ,,. -7-7 ,-         ,, ,  1,    .  and 

^     "^      £14  H}8.       4  tons  1  qr.  iii  lbs. 

4  ft.  7  in.         1G6-.  8(/.        ^  „ 
4  yds.  2  ft.       175.  O^J.  *     ^ 

2.  Three  vulgar  fractions,  of  wliicli  tlic  first  is  ^\, 
the  second  y^y,  and  the  third  has  for  its  numerator  7, 
are  reduced  to  approximate  decimals,  and  being  then 
added  together  the  sum  is  I'OOOSO^.  Find  the  thix'd 
fraction. 

8.  A  merchant  bought  125  yards  of  cloth  at  a  uni- 
form price  per  yard,  and  gained  8^  per  cent,  by  selling 
88  yards  of  it  at  $3.02  per  yard,  and  the  remainder  at 
$2.00  per  yard.     What  did  the  cloth  cost  him  per  yard  ? 

4.  If  0  yards  of  silk  cost  as  much  as  15  yards  of 
llaiinel  or  40  yards  of  calico  ;  and  if  10  yards  of  silk,  17 ' 
of  flannel,  and  22  of  calico,  together  cost  $37.83  ;  find 
the  price  per  yard  of  each  article. 

5.  If  09  German  thalers,  of  which  9  parts  in  10  are 
fine  silver,  weigh  41  ounces,  and  English  standard  sil- 
ver IJ  fine  is  worth  $1.23  per  ounce  ;  find  the  value  of 
a  thaler  in  English  money,  assuming  the  £  stcrhng  to 
bo  worth  $4.80. 

G.  Along  a  certain  path  1000  yards  long,  there  is  a 
house  evory  50  yards,  and  a  tree  every  20  yai"ds ;  how 
many  houses  will  have  a  tree  in  front  ? 

7.  A  young  mau-'s  salary  increased  ^  every  year ; 
his  expenses  each  year  were  ^-  of  his  salary,  and  at  the 
end  of  4  years  he  had  saved  $1001^';.  Find  his  fiist 
year's  salary. 

8.  Yvliat  will  be  the  amount  (compoimd  interest)  of 
$2,400  for  1^  years,  at  10  per  cent,  per  annum,  paid 
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half-yearly ;  and  at  what  rate,  simple  interest,  will  it 
amoiuit  to  the  same  sum  in  the  same  time  ? 

9.  Four  persons  form  a  partnership,  the  scccnd 
puts  in  twice  as  mucli  capital  as  the  first,  the  tliirtl 
half  as  much  as  the  fifst  and  second  together,  and  the 
fourth  as  much  as  the  other  three.  How  should  a 
profit  of  §20,000  he  distiibuted  among  them  ? 

10.  An  importer  sold  cloth  to  a  wholesale  dealer  at 
10  per  cent,  advance;  the  wholesale  dealer  sold  it  to  a 
clothier  at  an  advance  of  121  per  cent.;  the  clothier 
sold  it  at  a  farther  advance  of  25  per  cent.,  and  received 
$720.     How  much  did  it  cost  the  importer  ? 

XYHI. 

1.     Find  the  value  of  ^^''^lll'^    of  ^l-25--879]0 
2-87 +  11-88 

of  ;ffl  +  -40873015  of  a  guinea- -078321  of  lis.  Ud. 

2.^  Wliat  is  the  value  of  a  wedge  of  pure  gold  weigh- 
in.*}?  8  lbs.  8  oz.  6  dwts.  10  grs.,  when  standard  gold  is 
worth  £8  17*.  lO^rf.  per  oz.  (neglecting  the  value  of  the 
alloy),  pure  gold  being  to  standard  gold  as  12  to  11  ? 

8.  A  bottle,  which  when  empty  weighs  520  grains, 
holds  16(K)  grains  of  water,  and  when  filled  with  alcohol 
it  weighs  1708  grains ;  if  a  cubic  foot  of  water  weighs 
1000  ounces,  wliat  is  the  weight  of  a  gallon  (-277^ 
cubic  iuclies)  of  alcoliol  ? 

4.  A  and  B  run  a  100  yards  race,  and  A  whis  by  2 
viifjlii;  C  and  D  run  over  tlio  same  course,  and  C  wins 
by  fl  yardn ;  Ij  and  D  also  run  over  it,  and  B  wins  by  4 
yunls.  U  A  aud  (7  run,  which  will  win  and  by  liow 
uiucU  ? 

C.     A  commlitHton  mrrchntit  in  Montreal  sold  610 
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barrels  of  flour  for  a  Toronto  merchant  on  a  commission 
of  2.}  per  cent.,  and  piucliased  witli  the  proceeds  black 
tea  at  60  cents  a  pound  on  a  commission  of  2  per  cent, 
on  the  price  paid  for  the  tea  ;  he  took  his  commission 
for  both  transactions  out  of  the  price  received  for  the 
flour.  His  entire  commission  being  $200,  find  what 
price  was  received  for  Jie  flour,  and  what  quantity  of 
tea  was  purchased. 

C.  Find  a  fraction  equivalent  to  -j"^,  and  having  its 
numerator  44  less  than  its  denominator. 

7.  A  man  skates  G  miles  at  the  rate  of  10  miles  an 
hour  witli  the  wind,  and  returns  against  it  in  60  min. 
How  much  does  the  wind  accelerate  or  retard  him  ? 

8.  Bought  23G  yards  of  cloth  at  $1.89  a  yard,  and 
sold  one-fourth  of  it  at  $2.40  a  yard,  one-third  at  $2.04, 
and  the  remainder  at  $1.G8  a  yard;  find  the  gain  or 
loss  per  cent,  on  the  whole  outlay. 

9.  If  the  discount  on  £5G7  be  £34  14s,  3^d.,  at  4| 
per  cent.,  when  is  the  sum  duo  ? 

10.  A  grocer  bought  a  stock  of  tea  intending  to  gain 
20  per  cent,  on  its  sale  ;  when  he  had  sold  two-thirds  of 
it  he  was  compelled  to  reduce  the  price  8  cents  a  pound, 
and  so  gained  on  the  whole  only  77$  %  of  what  he  had 
intended.     Find  what  price  he  paid  for  the  tea. 


XIX. 


1.     Simplify 


3  3 


1  ij'o  of  2  j  of  5/^  of  ^^\  ol  1  ^  V 

2.     If  60  guns  firing  5  rounds  in  8  minutes  kill  350 

men  in  1^  hom's,  ho\A  many  guns  firing  7  rounds  in  9 


/ 
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minutce  will  kill  980  mcii  in  25  minutes  at  the  samo 
rate  ? 

8.  A  boy  is  engaged  for  28  days  at  60  cents  a  day, 
with  the  condition  thatfor  every  day  he  is  idle,  instead 
of  receiving  anything  he  is  to  pay  24  cents  for  his 
board ;  he  receives  altogether  $12.48.  How  many 
days  was  he  idle  ? 

4.  The  exchange  between  Russia  and  England  is 
C.28  roubles  for  iJl,  between  Eussia  and  America  6.28 
roubles  for  §4.55,  and  between  America  and  England 
§4.85  for  £1.  Find  tlie  gain  in  transmitting  6000 
roubles  through  England  to  America. 

6.  A  coin  whose  weight  is  ^"sj  of  an  ounce  con- 
tains 87  parts  in  40  of  gold,  and  3  in  40  of  silver  ;  the 
gold  is  worth  $17  an  ounce,  and  the  silver  $1.10  per 
ounce.     Find  the  value  of  the  com. 

G.  A  and  B  form  a  partnershiji,  A  contributin- 
$5500,  and  B  $8500 ;  they  agree  that  $120  shall  b 
aimually  put  by  as  an  insurance  fund,  and  the  remain- 
ing profits  bo  divided  in  proportion  to  the  capital  con- 
tributod;  at  the  end  of  the  year  A  gets  $485.41^. 
Find  the  percentage  of  profit  realized  on  the  entire 
capital. 

7.  Owing  a  man  $588.05,  I  give  him  a  GO  days' 
note ;  what  must  bo  tlio  face  of  the  note  to  pay  him  the 
exact  debt,  when  discounted  at  the  rate  of  10  per  cent. 
jKT  annum  ?    Allow  days  of  grace. 

8.  A  speculator  sold  stock  at  a  discount  of  75  ■/., 
and  mode  a  profit  of  6  ^ ;  at  what  rate  of  discount 
IkuI  Itu  purchaKcd  tlio  stock  ? 

0.  I  jmid  6  i*  interest  on  a  sum  of  l)()rrowed  money; 
after  a  time  I  paid  un  instahnent  of  $200,  and  had  iho 
iutoroai  oa  the  rcmaiudor  reduced  to  4  %,  and   tl.o 
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yearly  interest  was  now  33 J  %  less  than  before.      Fiiul 
tlie  umouut  of  the  debt. 

10.  The  periods  of  three  planets  which  move  uni- 
formly in  circular  orbits  round  the  sun,  are  respect- 
ively 200,  250,  and  300  days.  Sujiposing  their  positions 
relatively  to  each  other  and  to  the  sun  to  be  given  at 
any  moment,  determine  how  many  days  must  elapse 
before  they  again  have  exactly  the  same  relative 
positions. 


XX. 


1.     Find  the  value  of 


11-05-C-975      /•G29  of  2-188       8-013-G-21 

of 


') 


1-18  of  1-2       \  7-25  + -083  6-G  of -40 

2.  The  annual  consumption  of  spirits  in  a  country  is 
4,500,000  gallons,  and  the  duty  is  $2  a  gallon  ;  the 
duty  is  reduced  4  per  cent.,  and  the  consumption  is  iu- 
cresed  G  per  cent.;  how  is  the  revenue  affected  ? 

3.  If  12  men  do  a  piece  of  work  in  21  days,  in  what 
tunc  will  10  men  do  a  piece  of  work  IJ  as  great,  if  3  of 
the  first  set  do  as  much  in  an  hour  as  4  of  the  second 
set  do  in  an  hour  and  a  half,  and  the  second  set  work 
half  as  long  again  as  the  first  ? 

4.  If  at  Toronto  exchange  on  Liverpool  is  at  Of 
premium,  and  at  Liverpool  exchange  on  Paris  is  26 
francs  8G  centimes  per  £1 ;  find  the  arbitrated  course  of 
exchange  between  Toronto  and  Paris  through  Liverpool, 
and  what  a  Toronto  merchant  must  pay  to  discharge  a 
d  bt  of  10,000  francs. 

5.  A  lump  of  metal  worth  $13C3  is  formed  by  a 
.fusion  of  gold  and  silver,  the  values  of  which  are 
;§18.G0,  and  $1.20  an  oimce  respectively ;  tlie  weight  of 
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the  gold  is  '75  of  the  wliole  weight.     Fiud  the  vrcight  of 
each  metal  coutaiued  iu  the  mixtuie. 

G.  A  man  iuvcstod  a  certaiu  sum  in  Bank  of  Com- 
merce stock,  which  is  at  120,  and  jays  4^  %  half-yeaiiy 
dividends;  and  G2^  per  cait.  more  than  that  sum  in 
Dominion  Bank  stock,  which  is  at  130,  and  pays  4i% 
Imlf-yearly  dividends ;  his  income  from  both  invest- 
ments is  §222.50.  Find  the  amomit  of  money  invested 
in  each  kind  of  stock. 

7.  A  person  mixes  22  lbs.  of  tea  with  10  lbs.  of  an 
inferior  quahty  costing  2t  cents  a  lb.  less,  and  gains 
1G%  by  selling  tlie  mixture  at  $1.74  per  ib.  Find  tho 
cost  of  each  kind  of  tea 

8.  If  13  ounces  of  gold  18  carets  fine  bo  worth 
£5  11*.  M„  of  what  fineness  must  gold  be  in  order  that 
113 i  dwts.  of  it  may  be  worth  £2  Is.  M.  ? 

9.  A  person  bought  a  quantity  of  goods  for  ^227.92 
payable  iu  12  months'  time,  and  sold  them  at  once  for 
§275.50 -payable  in  9  months'  time.  What  is  the  gain 
in  rcatly  money  allowing  true  discount  at  A\  per  cent.  ? 

10.  A  sum  of  money  is  divided  between  A  and  B  in 
the  ratio  of  5  to  8  ;  and  A's  share  exceeds  $50  by  SJ^J 
per  ccut.  of  tho  whole  sum  divided.  Find  the  share  of 
eadu 

XXI. 

1.  Simplify       /  0  ~;  r  + ,  V     /  ^  *  I  fiw^l  icli'^co 

6(-^-ofg|      1|  i,«,of4j/ 

I  of  1 J  r>f  £3  14,.  OJ.,  to  the  fraction  of  £G  lOs.  9\d. 

2.  There  nro  throo  fractions  whoso  sum  is  jJ-J^,  and 
0  times  Uio  firHt,  12  times  the  second,  and  14  times  tho 
Uiinl  aro  oquoI.    Find  tho  fractiouB. 
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3.  A  banker  in  Montreal  remits  $3,000  to  Liverpool 
*s  follows  :  iirst  to  Paris  at  5  francs  40  centimes  per  §  1 ; 
t  lenco  to  Hambm-g  at  185  francs  per  100  marcs  ;  tlienco 
to  Amsterdam  at  35  stivers  per  2  marcs  ;  thence  to  Li\'- 
erpool  at.  220  stivers  per  £1.  IIow  much  sterling 
money  will  'he  have  in  bank  at  Liverpool,  tmd  what 
will  be  his  gain  over  direct  exchange  at  10%  premium  ? 

4.  One-half  of  a  debt  of  $2,000  is  payable  in  10 
m  )nths,  ^  in  12  months,  .J-  in  16  months,  .ind  the  re- 
mamder  in  20  months.  When  might  the  whole  be  paid 
a':  one  payment  ? 

6.  A  merchant  bought  80  yards  of  cloth  1|  yds. 
wide,  at  $3. GO  a  yard ;  but  the-  cloth  having  been  wet, 
$\  unk  5  %  in  lengtli  and  5  %  in  width.  At  what  rate 
per  yard  ruust  it  now  be  sold  to  gain  12  %  on  the  out- 
lay ? 

G.  If  GO  cubic  inches  of  lead,  together  with  54  cubic 
inches  of  cork,  are  equal  in  weight  to  153&f  cubic  inches 
of  fir,  and  the  weights  of  equal  quantities  of  lead  a;id 
fir  are  represented  by  the  numbers  11  "324  and  '45 ; 
wliat  number  represents  the  weight  of  an  equal  quantity 
of  cork  ? 

7.  If  40  lbs.  of  green  tea  at  GO  cents  a  pound,  mixed 
with  30  lbs.  of  black  at  a  different  price,  and  the  mix- 
ture, sold  at  80  cents  a  pound,  realized  a  profit  of  22 1 
per  cent. ;  what  was  the  price  of  the  black  tea  ? 

8.  Find  the  sum  of  money  of  which,  in  the  space  of 
four  j-ears,  the  true  discount  is  $21  greater  at  G  per 
cent,  than  at  4  per  cent,  per  annum. 

9.  A  person  invests  a  certain  sum  (gold)  in  U.  S. 
5's  10-40  which  are  at  5  %  discount,  and  three  times 
the  amount  in  U.  S.  6's  5-20  which  are  at  a  premium 
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of  8  %,  the  interest  on  both  heiug  iu  gold,  and  gold  at  a 
premium  of  8  %  ;  ■what  will  these  secuiities  cost  him  if 
the  income  from  both  together  is  $1134  in  curiency  ? 

10.  A  speculator  bought  a  number  of  sheep  for 
§2150 ;  25  of  them  having  died  he  sold  §  of  the  re- 
mainder for  §1200,  which  was  §52^  less  than  coat; 
how  many  sheep  did  he  buy  ? 

xxn. 

1.  Reduce  to  its  simplest  form  : 

(05)*-(-025)''(-0125)^  -(-0375) ♦__ 
(•0375)3  -  (•05)2(-0125)  -  (•025y(~0i2l3)a 

2.  n  y2  =  l-414213,  find  the  values  of  — ^.,   ^■^50^ 

-'Wm    -'-.      Simplify  2  v:^J_:^8_^fZl^. 
2   ^^^'   v/450  ^     -^  3v/27^5v/14  •  15^21 

8.  A's  rate  of  working  is  to  B^  as  7  to  5,  B's  to  C's 
as  4  to  8,  and  C's  to  D's  as  5  to  G  ;  A's  time  of  working 
cuch  day  is  to  B's  as  9  to  10,  B's  to  C's  as  10  to  11, 
and  C's  to  D's  as  10  to  7 ;  also  A's  number  of  days  is 
ill  B's  as  15  to  7,  B's  to  C's  as  11  to  20,  and  C's  to. 
D's  as  7  to  6.  How  sliould  §1220,  which  is  imid  for 
Uio  wliolo  work,  bo  divided  among  them  ? 

4.  Two  men  start  from  the  same  point  and  run 
round  a  ring  with  dilTorent  uniform  speed ;  if  they  rim 
in  opiK)8ito  directions  they  meet  at  72  yds.  from  tho 
Htiiiiing  point;  if  they  run  in  the  same  direction,  they 
arc  nt  tho  starting  point  together,  after  one  has  been 
■oven  linioH  round,  and  the  other  six  times.  I'ind  tho 
dreouifuruuco  of  tho  ring.  > 

K.  A  person  marks  his  goods  so  that  ho  may  nllow 
ft  UfOouut  of  4  %,  and  still  maku  a  prolit  of  15  %. 
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Wliat  must  be  the  marked  price  of  au  ai-ticle  that  cost 
him  $1.87^  ? 

0.  A  man  is  in  the  habit  of  walking  from  his  house 
to  take  a  certain  train,  in  20  minutes  ;  being  one  day 
detained  beyond  his  usual  time  of  startmg,  he  quickens 
his  pace  to  y  of  his  accustomed  speed,  but  is  too  late 
by  two  minutes.  How  long  was  he  detained  beyond  his 
usual  time  of  starting  ? 

7.  The  true  discount  on  a  sum  of  money  at  1\  per 
cent,  being  $40,  find  the  true  discoimt  on  the  same  sum 
at  3  J  per  cent,  for  one  year. 

8.  If  21  bricklayers  and  8  carpenters  earn  $151.50 
in  one  week,  and  G  bricklayers  and  4  carpenters  earn 
$80.50  in  3 1  days,  find  tlie  daily  wages  of  a  bricklay- 
er and  a  carpenter. 

9.  Wlvat  must  a  person   have   invested  in  Consoli- 
dated Bank  stock  at  90f  paying   8   per  cent  half  yearly 
dividend,  if  a  transfer  of  00    per  cent,    of  his  capital  to 
Bank  of  Commerce  stock  at  115  paying  4  per  cent  half/ 
dividend  would  increase  his  half  yearly  income  $33.G0  ? 

10.  From  an  official  return  it  appears  that  tliero 
were  entered  for  a  certain  week  at  the  port  of  London, 
oxen,  calves,  sheep,  pigs,  and  horses  as  follows  :  the 
number  of  oxen  was  i  that  of  sheep,  the  number  of  pigs 
was  13.\  per  cent.  oT  the  number  of  sheep,  the  pigs 
Avere  112  per  cent,  of  the  calves,  the  horses  wore  30  per 
cent,  of  the  whole,  and  the  horses  and  oxen  together 
were  3587.     Find  the  number  of  oxen. 

xxm. 

1.  si:.p%J,5ii^_of^of|^|of-^| 
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ill  of    ?5 


2.  The  stocks  of  three  partucrs,  A,  B,  and  C,  are 
$700,  $440,  and  £600,  and  their  gains  $224,  $17G,  and 
§240,  respectively ;  and  B's  stock  was  in  trade  2 
months  longer  than  A's.  How  long  was  the  money  of 
each  in  trade  ? 

8.  What  will  he  the  cost  of  making  an  excavation  2 
dekameters  2  meters  7  dm.  long,  2  dekameters  5  dm. 
8  cm.  wide,  and  1  meter  4  dm.  G  cm.  deep,  at  §1.75 
per  cubic  meter  ? 

4.  I  can  invest  $7310  in  U.  S.  G's  5-20  purchased 
ftt  lG7i  currency,  interest  payable  in  gold  ;  or  in  a 
nmrtgnge  bearing  7  %  interest  bought  at  85  ;  assumin.^ 
that  tlie  premium  on  gold  is  25  %,  and  that  the  moit° 
gnge  18  subject  to  a  tax  of  1^  %,  find  the  cHflfcience  in 
my  income  by  making  the  more  profitable  investment. 

fi.  A,  B,  and  C  were  employed  to  hoe  a  field  of 
corn  for  $25.25.  A  could  hoe  a  row  in  U  of  an  hour, 
a  in  T  J  of  an  hour,  and  C  in  *  of  an  hour;  it  so  hap- 
I'cncd  tliat  when  all  first  came  to  the  end  of  a  row  at 
■  lie  same  instant  tlio  work  was  completed.  Divide  the 
inoiicy  fairly  among  them. 

C.     The  tnio  discount  on  a  sum  of  money  for  ono 
•arntCZ  ,m  $2.50  greater  than  the  sum  of  the  true 
iUMunmin  (for  the  same  time)  of  one-half  of  it  at  8  %. 
m..lUiort.Htttt4%.     Find  the  sum. 

i!*.  .^  '"''r'""'^  1"^V«  $HH  for  the  insurance  of  goods 
Mhl  lo  outiUoU  U>  r«cwvo  tJio  value  of  the  goods,  Uio 


SECOND    CLASS    AND    INTERMEDIATE.  179 

premium  of  insurance,  and  §48.33^  besides.      "What  is 
tlie  value  of  the  goods  insured  ? 

8.  Bought  from  Tliwaite,  Eby  &  Co.,  Toronto,  three 
kinds  of  tea  at  CO  cts.,  CO  cts.',  and  70  cts.  per  lb.  re- 
spectively ;  the  sum  laid  out  in  the  first  kind  was 
33^  %  less,  and  that  expended  in  the  thii-d  kind 
83^  %  viore  than  was  expended  in  the  purchase  of  tlie 
second  kind.  The  first  was  sold  at  a  profit  of  20,  the 
second  at  a  profit  of  25,  lar^l  the  third  at  a  profit  of 
30  %,  and  the  entire  gain  was  $235.  Find  the  amount 
of  each  kind  purchased. 

9.  Shew    that    the    difference    of     the     fractions 

V2-1      2n/2+v^3-1     ,  T      ,1    .  -,     ,    1 

-,- — -.-, ,, — ,  exceeds    their    product    by 

v2+v3  vo+1 

unity :   and   find    the  value    of     - — .  — v^r-« 

10.  A  person  rows  from  A  to  B  [Ih  miles)  and  back 
in  an  hour ;  how  long  would  it  have  taken  him  if  he 
had  rowed  equally  hard,  and  there  had  been  a  stream  of 
1  i  miles  an  hour  running  froiji  A  to  B  for  the  first  80 
miautos,  and  thou  ceasing  ? 

XXIV. 

1.  If  3  ounces  and  IGO  grains  cost  12/.  ds.  lil.,  and 
1  ounce  and  80  grains  cost  4.1.  ICo*.  lUi/.,  how  many 
grains  are  there  in  an  ounce  ? 

2.  One  farmer  asserts  that  his  and  his  neighbor's 
favms  are  in  the  proportion  of  5  :  2 ;  his  neighbor  siiys 
they  are  in  the  proportion  of  3  :  1,  and  the  quantity  of 
land  thus  in  dispute  is  67|  acres.  If  the  actual  ratios 
are  5|  :  2^, "find  the  quantity  of  land  in  each  farm. 

3.  An  Act  of  Parliament  declares  that  277.271  en. 
iu.  of  distilled  water,  at  a  tomuerature  of  02*^7..  tliS 
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Laromctncal  pressure  being  30  in.  of  mercury,  slmll  bo 
considcied  as  ^YeighiIlg  10  lbs.  Show  what  fraction  is 
omitted  in  a  lb.  when  the  same  Act  says  that  half  a 
ginin  is  tlie  y^y  p^^'^  ^^  ^  ^^^-  ^^-  °^  distilled  water/ and 
tbat  the  lb.  avoirdupois  is  7000  of  these  grains. 

4.  A  clock  is  set  in  motion  at  12  o'clock  on  Satur- 
day night.  At  noon  on  Tuesday  it  is  3  minutes  too 
fast.  Supposing  it  to  go  at  this  rate  until  it  strikes  4 
ou  Thiusday  afternoon,  at  which  time  the  regulator  is 
altered,  so  that  at  noon  on  Saturday  the  clock  is  found 
to  be  5  minutes  too  late.  Continuing  the  late  what 
•wrill  bo  the  true  time  when  the  clock  strikes  8  on  Mon- 
day afternoon  ? 

6.  It  is  proposed  to  cut  a  tunnel  under  the  straits 
of  Dover  at  a  cost  of  10  million  pounds.  Suppose 
the  working  expenses  to  be  40  per  cent.  of.  the  fares, 
what  must  bo  the  income  to  pay  7^  per  cent,  on  the 
cost  of  the  tunnel  to  the  shareholders  as  promised  by 
the  proprietors  ;  what  must  bo  the  weekly  receipts  to 
pay  this  dividend  ? 

G.  SliQW  that  the  true  discount  of  any  sum  of  money 
b  tbo  present  woi'th  of  the  bank  discount  for  the  same 
time  and  rate. 

If  the  true  discount  of  a  certain  sum  for  8  years  4 
tnotitliH  bo  88J|  per  cent,  of  tbo  simple  interest  fojr  tho 
Hftino  time,  and  ilicir  difference  be  §24,  find  tlio  rate 
per  cout.  and  the  sum  of  money. 

7.  If  28  mon  can  excavate  760  cubic  yards  in  4 
days,  working  OJ  liours  a  day,  what  uniform  longtli  of 
<l«y  will  21  nion  require  to  excavate  922  J  cubic  yards  in 
fl|.«Uy»«,  unppoHing  tbat  any  6  of  tho  latter  party  can 
do  a»  much  in  4  hours  as  any  G  of  the  former  can  do  iu 
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8  J  Iiours,  ami  that  2  men  "vvill  be  witlldl■a^^"^l  -'rom  the 
latter  party  after  2^  days'  work. 

8.  A,  B,  and  C,  start  at  the  same  time  to  plough  a 
piece  of  land  ;  B  woi-ks  every  day  ^  longer  than  A,  and 
C  works  -^ij  longer  than  B  ;  B  can  do  in  a  ^'.ven  time  ^ 
of  what  A  can  do,  and  C  |  of  what  B  can  do.  In  what 
time  from  the  commencement  will  each  have  finished 
an  integral  number  of  acres  at  the  same  time,  suf)pos- 
ing  that  A  can  plough  7  acres  in  4  days  ? 

9.  A  person  in  Chicago  directs  a  New  York  broker 
to  buy  §5000  U.  S.  6's  5-20  at  7%  premium.  How 
much  must  he  pay  for  a  di-aft  on  N.  Y.  to  cover  the 
purchase,  exchange  being  \  per  cent.,  and  the  broker's 
commissions  -^  per  cent.  ? 

10.  If  $3  be  allowed  as  9  months'  discount  off  a 
bill  of  $53,  and  at  the  same  rate  §8  be  allowed  off  $88, 
for  how  long  was  the  latter  sum  discounted  ? 

XXV. 

Edgak  Frisby,  M.  a.,  Naval  Observatory,  Washington. 

1.  I  bought  a  horse  for  $150  cash  and  sold  him  for 
$1G0  taking  a  note  payable  in  8  months.  How  much 
per  cent,  did  I  gain  by  the  transaction,  money  being 
worth  G  per  cent,  interest. 

2.  A  person  engages  to  do  a  certain  piece  of  work 
for  $1  per  day,  but  for  the  first  half  of  the  work  he  is 
able  to  earn  only  90c.  per  day,  and  thinking  it  an  equit- 
able arrangement,  he  agrees  to  take  $1.10  for  the 
remaining  half,  but  finds  that  he  has  lost  $1  by  this 
arrangement.  How  many  days  did  he  work  and  what 
sliould  he  have  received  daily  for  the  latter  half  of  the 
woik  ? 
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8.  I  remitted  $3999-975  to  a  banker  to  invest  in 
stocks  ;  6  i^er  cents  being  quoted  at  106,  and  5  per  cents. 
at  98.  I  desire  to  have  3  times  as  many  5  per  cents  as 
sixes.  How  many  of  each  did  he  buy  allowing  J  per 
cent,  for  his  commission  ? 

4.  A  banki'upt  has  HabiHties  to  the  amount  of  $1500 
and  liis  assets  are  $4G0  cash,  one  note  of  $200  payable 
in  C  months,  and  one  note  of  a  $100  payable  in  8 
months.  How  much  will  he  be  able  to  pay  his  credit- 
ors, the  bank  discounting  his  notes  at  6  per  cent,  per 
annnm? 

6.  The  difference  between  the  true  and  the  bank 
discount  of  a  note,  payable  in  one  year  after  date,  is  $1. 
What  is  the  face  of  the  note,  10  per  cent,  discount 
being  alio  wed.  and  no  days  of  grace  ? 

C.  A  and  B  togetlier  can  do  a  piece  of  work  in  8 
days ;  at  the  end  of  5  days  A  is  taken  sick  and  C  is 
taken  in  his  place,  and  B  and  C  working  together  finish 
it  in  2  J  days ;  but  if  A  had  continued  well,  the  three 
working  together  could  have  completed  it  in  2  da3S. 
How  long  would  it  take  each  separately  to  perform  it '? 

7.  Two  trains  whoso  lengths  are  210  and  230  feet 
rospoctivoly,  when  moving  in  the  same  direction  pass 
Mch  other  in  15  seconds,  and  when  moving  in  oppo- 
■ito  dircctiona  in  8}  seconds.  Find  the  velocity  of  each 
train  in  miles  per  hour. 

8.  A  and  B  are  partners  in  business  and  have 
amoiintH  invoHti'd  which  are  in  the  ratio  of  8  to  6.  They 
Uko  in  a  third  partner  C,  who  pays  them  $8000  in  such 
ft  way  that  all  8  may  receive  equal  shares  of  the  profits. 
How  ranch  of  this  money  will  A  and  B  individually 
rcrccivc,  aud  what  waa  the  value  of  their  stock  ? 
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9.  The  population  of  a  town  at  the  end  of  any  year 
is  found  by  substracting  15  times  the  population  of  the 
previous  yeai*  from  14  times  that  of  the  succeeding  year. 
Two  years  ago  it  was  19G0,  this  year  it  is  2250;  show 
that  it  increased  in  Geometrical  progression  ;  find  the 
ratio  and  the  population  last  year. 

10.  A  vessel  is  worth  $4000;  for  what  amount  must 
the  owner  insure  her,  so  that  if  she  be  lost,  ho  will  receive 
back  the  value  of  the  vessel  and  the  amount  paid  for 
insurance,  the  poHcy  costing  1  ^  per  cent  ? 

XXVI. 

J.  II.  Johnston,  M.A. — Thorold  High  School. 

1.  An  agent  sells  goods  on  a  commission  of  3%,  and 
invests  in  certain  goods  on  a  commission  of  2/",  deducting 
his  whole  commission  before  investing,  and  calculating 
the  2/o  commission  on  the  amount  remaining  after 
deducting  his  first  commission  ;  the  amount  invested 
was  $1901,20.     Find  the  amount  of  his  commission. 

2.  The  sum  of  $45  paid  as  premium  of  insurance  at 
1%  entitles  the  owner,  in"  case  of  loss,  to  be  paid  the 
value  of  the  property,  the  premium,  and  $10  besides. 
Find  the  value  of  the  property. 

3.  A  sells  goods  which  cost  $278  to  B  ;  and  B  sells 
them  to  C,  who  disposes  of  them  for  $3G4.99|.  At 
what  prices  did  A  and  B  sell  the  goods,  each  of  the 
three  having  made  the  same  rate  per  cent,  of  profit  ? 

4.  A  and  B  can  toge'hcr  do  a  piece  of  work  in  7  days 
of  9  hours  each  ;  A  and  C  in  G  days  of  11  hours  each  ;  and 
15  and  C  in  8  days  of  10^-  hours  each.  In  how  many 
days  of  12  hours  can  each  of  them  perform  the  work  ? 

5.  A  note  for  ^£'1000,  drawn  February  IGth  at  11 . 
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montlas,  is  discounted  September  12th  at  5|^/o  Bank  dis- 
count, and  the  proceeds  invested  in  the  4  per  cents, 
which  are  at  a  discount  of  12.  Find  the  annual  income 
from  the  investment. 

6.  If,  on  a  certain  day,  the  time  from  noon  till  sun- 
set was  ^  as  much  again  as  that  from  sunset  till  mid- 
night ;  find  the  horn-  of  suni-iso  and  the  length  of  the 
night. 

7.  There  are  three  qualities  of  cloth  ;  5  yards  of  the 
first  quality  cost  as  much  as  9  yards  of  the  second,  and 
0  of  the  second  as  much  as  11  of  the  third;  also  3 
yards,  one  of  each  quality,  cost  $5'97.  Find  the  price 
of  each  per  yard. 

8.  A  merchant  annually  increases  his  capital  by  25% 
of  itself,  except  an  expenditure  of  $1000  a  year,  and  at 
tlie  end  of  6.  years  finds  he  is  worth  $16,207.06], 
Find  his  capital  at  first. 

9.  In  what  quantities  must  teas  at  60  cents,  72 
cents,  90  cents,  and  $1.08  per  pound  respectively,  be 
mixed  to  obtain  174  pounds  worth  84  cents  per  pound  ? 

10.  The  three  sides  of  a  triangle  are  88,  50,  and 
06 ;  find  (1)  the  area  of  the  triangle  cut  off  by  joiuiifg 
tho  points  of  bisection  of  the  two  greater  sides;  (2) 
tho  length  of  tho  perpendicular  diawu  fiom  the  great* 
OMt  auglo  to  the  opposite  side. 

XXVII. 

Wm.  O'Connos,  M.  a. — ^London  High  Scdool. 

1.  Prove  tho  rule  for  finding  the  O.  C.  M.  of  Iwo 
ntiniliciM. 

8«vou  bt'll  ringorH,  A,  B,  C,  D,  E,  F,  and  G,  bo;nn  ^o- 
gvUtor  to  ring  suvou  bells.    A  rings  twice  ic  1  second, 
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B  4  times  in  3  seconds,  C  6  times  in  5  seconds,  D  8 
times  in  7  seconds,  E  10  times  in  9  seconds,  F  12  timci 
in  11  seconds,  G  14  times  in  13  seconds.  How  many 
seconds  will  elapse  before  4  bells  ring  together  ? 

2.  A  surveyor,  travelling  towards  the  cast  along  a 
common  road  parallel  to  a  railway,  observes  that  it  is 
noon  by  his  watch  when  a  train  begins  to  pass  out  of 
the  west  end  of  a  tunnel.  At  12.04  p.m.  the  traveller 
meets  the  train,  which  takes  10  seconds  to  pass  him. 
At  12.09  p.m.  he  is  overtaken  by  another  train,  which 
takes  one  minute  to  pass  him,  and  which  reaches 
the  tunnel  at  12.11  p.m.,  finally  the  traveller  reaches 
the  tunnel  at  12.12  p.m.,  having  travelled  2  miles  from 
the  point  where  he  made  his  first  observation.  Where 
did  the  trains  pass  each  other,  and  how  long  did  they 
lake  to  do  so  ? 

3.  A  Toronto  grocer  imported  50,000  lbs.  of  sugar 
from  New  York,  paying  freight  $166.GG|  American  cur- 
rency, and  Canadian  import  duty  of  1  cent  per  lb.  and 
25  per  cent,  ad  valorem.  Ho  sold  it  for  $4427.50  Cana- 
dian currency,  gaining  10  per  cent,  on  his  outlay.  Find 
cost  of  sugar  per  lb.  at  New  York. 

4.  A  crew  which  row  over  a  course  twice  against 
the  stream  and  once  with  it  in  87|  minutes,  can  row 
over  the  same  stream,  once  against  the  stream  and 
twice  with  it  in  30  minutes.  Compare  the  rates  of  the 
stream  and  the  boat. 

5.  A  grocer  who  seUs  7  lbs.  of  butter  for  the  price 
which  he  pays  for  8  determines  to  cheat,  botli  in  bujdug 
and  sellmg,  by  means  of  a  false  balance,  131bs.  in  ono 
scale  balancing  14  lbs.  in  the  other.  By  his  dislioiiesty 
he  increases  his  profit  by  $29  on  a  quantity  of  butter. 
What  does  he  pay  for  that  quantity  ? 
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6.  A  mortgage  on  a  farm  is  payable  in  four  eqral 
annual  instalments  of  iplOOO  each.  ^\  hen  the  fiiist  in- 
stalment falls  due  the  mortgagor  offers  in  part  payment 
$2000  in  G  per  cent,  municipal  debentures  upon  •which 
interest  is  due,  and  which  mature  in  one  year.  What 
balance  in  cash  should  the  mortgagor  demand  in  ex- 
cliauge  for  the  mortgage,  money  being  worth  10  per  cent.  ? 

7.  A  merchant  consigns  6150  bushels  of  wheat, 
valued  at  $1.40  per  bushel,  to  a  broker,  who  sells  it  at 
$1.50  per  bushel,  and  invests  the  proceeds  in  diy  goods. 
Tlie  merchant  pays  $150  freight,  and  sells  the  dry 
goods  at  10  per  cent,  advance  on  cost,  clearing  $875  ou' 
the  whole  transaction.  The  broker's  commission  on 
purchases  being  8  x^er  cent,  find  his  commission  ou 
sales. 

8.  A  merchant  insures  goods  at  2  per  cent,  for  a 
sum  sufficient  to  cover  the  value  of  both  goods  and  pre- 
mium. The  goods  are  destroyed  by  fire,  but  the  iiism-- 
ance  company  fails,  paying  only  75  per  cent,  of  the 
claim.  The  merchant  receives  $782  less  than  the  value 
of  tlie  goods.     Find  the  value  of  the  goods. 

9.  Exchange  being  110,  and  gold  125,  it  costs  $451 
American  cuncncy  to  pay  the  duty  of  20  per  cent,  ou 
goods  impoi-ted  from  England  to  the  United  States. 
Fuid  tho  value  of  the  goods. 

10.  A  iiath  12  feet  wide  runs  symmetrically  along 
cncli  diagonal  of  a  square  garden  containing  one-tenMi 
of  an  acre.  Find  tho  cost  of  gravelling  the  path  at  5 
cotitii  per  Hcjuuru  yard. 

XXVIII. 
W.  B.  IIabvry,  Esq. — Coij^inowood  High  School. 
1.    A  horso  was  sold  for  $80 ;  l)ut  if  it  hud   been 
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sold  for  $150  the  gain  would  have  been  |  of  former 
loss  ;  find  the  value  of  the  horse. 

2.  A's  money  is  f  of  B's,  but  when  A  has  paid  away 
$  4  more  than  ^  of  his,  and  B  had  paid  away  ^^  of  his, 
B's  money  is  halt  as  much  again  as  A's.  How  much 
had  each  at  first  ? 

3.  A  man  can  row  G  miles  down  a  stream  and  up 
again  in  2  h.  40  miu.  His  rate  of  rowing  in  still  water 
is  twice  as  great  as,  the  rate  of  the  stream.  Find  his 
rate  of  rowing. 

4.  A  merchant  sends  $4440  in  cash  and  pork  to  his 
agent  with  instructions  to  sell  the  pork  and  invest  its 
proceeds  and  the  cash  in  buying  goods.  The  agent's 
commission  is  5%  both  for  selhng  and  buying,  and  his 
whole  commission  is  $280 ;  find  the  value  of  pork  sent 
and  goods  bought. 

5.  A  ship's  crew  had  provisions  to  last  40  days,  al- 
lowing each  man  8  oz.  per  day.  In  a  battle  on  the 
evening  of  the  5th  day  200  men  were  killed.  The  cap- 
tain can  now  allow  each  man  12  oz.  per  day  for  tlie 
rest  of  tlie  time ;  find  original  number  of  men. 

0.  A  trader  spent  the  first  year  $40  and  added  to 
his  capital  ^  of  what  he  had  left ;  the  second  year  he 
spent  $50  and  added  to  his  capital  ^  of  what  he  had 
left ;  the  3rd  year  he  spent  $60  and  added  to  his  capi- 
tal I  of  what  he  had  left ;  he  finds  that  his  capital  is 
now  1^1"  of  what  it  was  at  first ;  find  the  original  capital. 

7.  A  owes  B  $2090  payable  in  G  months,  and  $3180 
in  8  months.  He  proposes  to  pay  both  debts  by  giving 
a  new  note  at  4  months.  What  is  tlie  exact  sum  for 
which  the  note  should  be  drawn,  so  that  when  B  gets 
it  discounted  at  the  bank  he  may  realize  what  A  owe3 
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liim,  money  being  ■worth  9%,  and  days  of  grace   not  al- 
lowed ? 

8.  A  owes  B  $1020,  dxie  in  4  months,  and  $2080 
due  in  8  mouthr.  B  agrees  to  accept  one  note  for  both 
debts,  the  time  to  be  fixed  by  the  rule  for  equation  of 
pnijment.  TIow  much  does  B  really  lose  by  accepting 
the  note  ^*  ^% 

9.  A  bai-ters  tea  with  B  for  flour  worth  $8.70  per 
ban-el ;  but  uses  a  14^  oz.  weight  instead  of  a  pound. 
What  price  should  B  ask  for  his  flour  to  be  even  with 
him  ? 

10.  There  is  a  rectangular  garden  plot  whose  Icngtli 
is  to  its  breadth  as  4  :  B.  Ai-ound  it  is  a  walk  8  ft.  wide, 
which  contains  1G9G  scj.  ft.;  find  the  dimensions  of  the 
field. 

XXIX. 
D.  A.  Maxwell,  Esq.,  Stkathuoy  High  School. 

1.  If  when  10  gallons  of  water  are  added  to  a  mix- 
ture of  70  gallons  of  wine  and  water,  the  wine  is 
reduced  to  85  /•  of  tlie  mixture  ;  find  the  proportions  of 
wine  and  water  in  the  original  mixture. 

2.  What  amouut  of  draft  payable  in  70  days  can  bo 
bought  for  §1008,  interest  being  C  f  and  exchange  2  % 
premium  ? 

8.  A  owes  B  §800  payable  in  0  months,  but  in  2 
montlis  lio  pays  B  §1000  receiving  B's  note  for  the  bai- 
anco.    WIjcu  ought  the  note  to  bo  dated  ? 

4.  A  boatman  can  row  with  the  current  from  A  lo 
B,  n  (liHtunco  of  41  miles,  in  4  hours;  when  the  current 
in  3  as  Htrong,  it  takoH  him  11  hours  to  row  from  B  to 
A.    Whot  waa  the  rate  of  the  current  ? 


SECOND-CLASS    AND   INTEKMEDIATE,  189 

5.  For  wliat  sixm  must  a  note  bearing  interest  at  10 
%  per  annum  for  3  months  27  days  be  drawn  that  if 
immediately  discounted  at  a  bank  at  12  °/o  per  annum, 
tJie  proceeds  may  pay  the  premium  at  2  %  on  a  policy 
■\vliich  covers  both  tlie  vahie  of  a  quantity  of  goods  in- 
suiod  and  the  premium  paid,  the  goods  being  valued  at 
$9800  ? 

G.  Tea  worth  GOc  per  lb.  is  mixed  with  some  worth 
75c.  per  lb.,  and  the  mixture  sold  for  70c.  per  lb.,  gain- 
ing 10  %  on  the  price  of  the  first  and  12  %  on  the  prico 
»f  the  second.     In  what  proportions  were  they  mixed  ? 

7.  A  capitalist  holding  R.  R.  Bonds  to  the  amomit 
of  $20000  disposed  of  them  at  96|  for  Capital  Stock  in 
a  Bank  at  79-J-,  brokerage  ^  %  in  each  case.  The  Bonds 
drew  10  %  annually;  the  Bank  Stock  paid3|^%  the  first 
half-year  and  4^  %  the  second  half-year,  the  dividend 
in  both  cases  being  payable  in  gold  which  is  at  120. 
Upon  the  receipt  of  the  first  half-year's  dividend  it  was 
invested  for  6  months  at  8  %  per  annum  on  its  currency 
value  ;  what  difference  is  made  in  cui'rency  in  the  yearly 
income  by  the  transactions  ? 

8.  A  merchant  in  Montreal  wishes  to  pay  £50000 
in  London.  Exchange  on  London  is  9^  %  pi-emium, 
on  Paris  5  francs  GO  centimes  per  $1,  and  on  Amster-  - 
dam  45c.  per  guilder ;  between  Amsterdam  and  London 
12.^-  guilders  to  £1,  between  Paris  and  London  25  francs' 
to  £1.  Which  is  tlie  most  advantageous,  the  dh-ect 
exchange  or  through  Amsterdam  or  through  Paris,  and 
by  how  much  in  each  case  ? 

9.  An  express  train  left  Suspension  Bridge  for 
Windsor  at  12  P.M.  at  the  rate  of  40  miles  per  hour 
iududing  stoppages,  except  that  at  London  of.  30  min- 
utes.   A  special  train  left  the  Bridge  at  1-51  P.  M.  and 
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arrived  in  Lontlon  45  minutes  after  the  express  had  left; 
after  a  delay  of  10  minutes  it  proceeded  with  an  increas- 
ed speed  of  10  miles  jjer  hour.  When  the  express  due 
in  Windsor  in  34  minutes,  passed  Belle  Kiver  Station, 
the  special  was  at  Stony  Point.  The  distance  from 
Windsor  to  Stony  Point  is  26  miles,  and  from  Suspen- 
sion Bridge  to  London  120  miles.  If  the  speed  of  all 
trains  from  Belle  Biver  to  Windsor  is  limited  to  80 
miles  an  hour,  how  far  is  it  from  Supeusion  Bridge  to 
Windsor  ? 

10.  A  contractor  was  to  receive  a  certain  price  for  a 
a  piece  of  work.  If  he  employed  a  certain  company  of 
boys  ho  would  have  to  give  them  ^  of  the  contract  price ; 
but  if  he  employed  a  certain  company  of  men,  he  would 
have  to  give  them  ^  of  the  contract  price.  To  'facilitate 
the  work,  he  employed  both  companies  and  ho  received 
$2000  less  tlian  ho  would  have  received  if  he  had  omi)loy  • 
oJ  the  boys  only.    Find  the  contract  price. 

XXX. 
Jambs  Bkuce,  Esq. — Waterdown  High  Scuool. 

1.  Divitfo  $8000  among  A,  B,  C,  and  D,  giving  A 
$40  more  than  ^  of  the  other  three  taken  together,  and 
B  $C0  loss  than  GO  %  of  what  G  and  D  receive,  and 
C  $80  more  than  4Q  %  of  D's  share. 

2.  Two  trains  start  at  tlie  same  time,  one  from 
llttinllton  to  Toronto,  the  other  from  Toronto  to  Hamil- 
ton, both  trnvolliiig  unifonnly.  If  they  arrive  in  Tor- 
onto and  Ilatuilton  rcHpectivcly  in  2^  hrs.  and  4  lirs. 
anor  thoy  pansud  each  other,  compare  their  rates  of 
tiavullin;;. 

8.  If  I  pliioo  a  cent  piece  wliich  is  one  inch  in  diian- 
etor  ou  a  map  of  ouu  of  the  townships  of  Canada,  and 
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it  covers  502  ac.  3  r.  17  per.  4  yds.  2  ft.  I28f  in. ;  find 
the  scale  on  which  the  map  is  drawn. 

4.  If  a  rectangular  cistern  6  ft.  long,  4  ft.  broad,  and 
8  ft.  deej),  be  made  eight  times  as  largo  without  chang- 
ing the  relation  of  its  dimensions ;  find  its  length, 
breadth,  and  depth,  and  how  many  gallons  of  water  it 
will  hold,  assuming  that  a  cubic  foot  of  water  weighs 
1000  oz.  Avon-.,  and  that  a  gallon  of  water  weighs  10 

lb3. 

5.  If  a  debt  of  $4000  due  at  the  end  of  4  years,  were 
discharged  by  four  equal  annual  instalments ;  find  the 
amount  of  each  instalment,  assuming  money  worth  6 
%  per  annum  compound  interest. 

G.     Simplify   (12-9G-|-3-^-x8-i  + V  x  8J)  (3-6  x 3^- 

ij«x  V-fG5-79012345G)  -^  {12-9G  x  12-98   -f    V  x  V* 
xVxV-f(VxV)2}. 

7.  A  merchant  bought  goods  for  $30  with  G  months 
credit,  and  sold  them  forthwith  at  $35,  with  such  an  al- 
lowance of  credit  as  made  his  gain  10  %  ;  how  long 
credit  did  he  give,  reckoning  money  worth  5  %  per  an. 
simple  int.  ? 

8.  When  wheat  was  $1.10  a  bushel  a  4  lb.  loaf  was 
sold  for  12  cents,  but  when  wheat  fell  to  $1.00  a  bushel 
the  4  lb.  loaf  was  sold  at  11  cents.  Assuming  the  cost 
of  converting  wheat  into  bread  to  be  30  cents  on  every 
100  lbs.  of  bread,  and  that  the  baker  was  clearing  10  % 
of  his  receipts  at  the  former  price  ;  what  percentage  of 
his  receipts  would  he  gain  or  lose  at  the  latter  price  ? 

9.  If  the  three  sides  of  a  triangle  be  8  ft.,  10  ft.,  and 
12  ft.,  find  the  length  of  the  segments  into  which  the, 
gieater  side  is  divided  by  a  perpendicular  from  the  op- 
posite angle ;  also  the  length  of  the  lines  di'awn  fiom 
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the  middle  of  the  perpendicular  to  the  angles  of  the  tri- 
angle. 

10.  If  an  arc  of  a  circle  he  2  feet,  and  the  radius  of 
the  circle  be  6  feet,  find  how  many  degrees  in  the  arc. 

XXXI. 

W.  J.  KoBERTSON,  M.A.,    St.  Catharines   Coll.   Inst. 

1.  An  insurance  company  takes  a  risk  of  $10000 
on  a  church  at  IJ  %,  and  reinsures  f  of  the  risk  in 
otlier  companies  at  15%.  The  church  is  insured  at  ^ 
of  its  value,  and  after  the  payment  of  two  premiums,  is 
destroyed.  Find  the  loss  sustained  by  the  first  com- 
])any  and  also  by  the  trustees  of  the  church. 

2.  A  certain  alloy  is  composed  of  gold  and  silver  in 
the  proportion  of  2: 1,  the  value  of  the  silver  per  oz. 
being  y'y  that  of  the  gold.  A  coin  composed  of  the 
alloy,  and  weighing  5  ozs.,  is  worth  $51.GG|.  Find 
the  number  of  ozs.  of  gold  and  silver  in  the  com,  and 
the  value  of  each  per  oz. 

8.  A  certain  company  employs  men  at  wages  vary- 
ing directly  and  jointly  with  the  inimber  of  hours 
worked  and  the  skill  manifested.  Two  men,  A  and  li, 
are  emi)Ioyed.  A  works  10  hours  a  day,  whilst  B 
works  12.  B's  skill  is  20  %  less  than  A's.  After 
working  a  certain  time  A  finds  that  ho  has  earned  $20 
more  than  I),  which  is  what  A  would  earn  in  4  days  if 
lie  worked  as  many  liours  per  day  as  13.  Find  B's  wages 
anti  the  uumlnir  of  days  A  and  B  worked. 

4.  A  tradesman  wishes  to  secure  a  profit  of  10  % 
on  what  ho  nmnufactnres  ;  f  of  liis  sales  are  on  a 
credit  of  0  uiontliH.  What  should  the  selling  pii<!0  of 
ou  oitlclo  which  cobts  $1C0  be,  the  cicdit  and  ca^h 
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price  boing  the  same,  and   money  worth   8  %  per  an- 
num ? 

5.  A  treasm-er  of  puhUc  funds  employs  the  money 
entrusted  to  him  in  business,  and  makes  a  profit  on  it 
cg[uivalent  to  20  %  per  annum.  At  tiie  end  of  G  months, 
being  called  on  to  make  a  payment  of  Jjp  2,001),  he  dis- 
c  )unts  a  note  di-awn  at  G  months  at  a  bank,  paying  10 
%  for  accommodation.  At  the  end  of  the  year  he  finds 
he  has  gained  §500.  How  much  money  was  placed  in 
the  treasurer's  hands  ? 

G.  A  takes  a  contract  on  the  Welland  Canal,  and 
sublets  it  so  as  to  make  20  °/o  profit.  B,  the  sub-con- 
tractor, after  finishing  {5^  of  the  contract,  and  receiving 
pay  for  the  whole  of  it,  abandons  the  work,  and  by  so 
doing  makes  a  profit  of  25  i".  A  has  to  complete  the 
contract  at  the  same  proportionate  cost  as  B  was  put  to, 
and  finds  that  he  will  clear  $5000.  How  much  was  A's 
tender  ? 

7.  A  rents  a  house  for  5  years.  He  is  to  pay  the 
taxes  at  2  cents  in  the  $,  make  repairs  on  entering, 
which  will  cost  20  %  of  the  value  of  the  house,  and  pay 
annually  $100.  The  house  is  assessed  at  I  of  its  value, 
and  the  taxes  are  $32  per  annum.  Find  the  actual 
rent  A  pays,  money  being  worth  10  %. 

8.  A  vessel  contains  a  certain  number  of  gallons  of 
wine,  20  %  of  water  is  added,  and  the  mixture  is  found 
to  be  too  strong  ;  15  gallons  more  of  water  are  added, 
which  increases  tlie  amount  of  liquid  previously  in  the 
vessel  by  a  percentage  equal  to  \  the  number  of  gallo)is 
of  Avine  in  the  vessel.      How  much  wine  in  the  vessel  ? 

9.  The  population  of  a  city  increases  82G04  in  3 
yearsl  The  increase  is  due  to  an  immigration  of  per- 
sons, 2000,  and  to  the  births  exceeding  the  deaths.    The 
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births  are  ^^  of  the  population,  and  the  deaths  Jg,  an- 
nually. Find  the  population  of  the  city  at  the  end  of 
the  period. 

10.  A  field  of  1  acre,  on  a  new  farm,  contains  a  cer- 
tain numher  of  stumps.  The  prodnctivness  of  the 
field  increases  10  %,  when  20  %  of  the  stumps  are  ex- 
tracted. 20  %  of  the  stumps  arc  taken  out  annually,  at 
a  cost  which  diminishes  yearly  10  %  of  the  origincl 
cost.  The  field  produces  20  bushels  of  wheat  jjer  aci  e 
before  the  stumps  ai'e  extracted,  and  wheat  sells  at  $1 
per  bushel.  During  time  the  field  is  heing  stumped, 
the  produce  exceeds  the  expense  of  stimiping  by  $90 
Find  tlie  number  of  stumps  in  the  field,  if  it  costs  $1 
to  remove  a  stump  the  first  year, 

xxxn. 

Alexander  Murray,  M.A. — G.u.t  Coll.  Ixst, 

1.  Convert  into   vulgar  fractions   in   their  lowest 

tcnns,  '27,  "027,  '027,  proving  the  method  employed ; 
also  find  the  G.  C.  M.  of  these  decimals. 

2.  A  train  leaves  A  at  6*15  A.M.  and  arrives  at  B 
at  11-80  A.M.  Another  train  leaves  B  at  8  A.M.  and 
arrives  at  A  at  2-45  P.M.    "When  do  these  trains  meet  ? 

8.  A  liquor  dealer  mixes  spirits  which  cost  him  80 
oonts  a  gallon  with  another  kind  which  costs  75  cents  a 
gallon,  and  adds  a  certain  quantity  of  water.  He  sells 
124  gallons  of  this  mixture  for  §80.80,  thereby  making 
40  por  etnt.  profit.  How  many  gallons  of  each  kind  of 
rpiritii  and  of  water  were  in  the  mixture  ? 

4.  A  person  had  §8000  stock  in  the  8 J  per  cents 
v.liirh  were  worth  1)8,  and  the  same  amount  of  stock  in 
U»ti  C  j  ci  tents  at  lO'J.     He  liMiisfcrs  the  stock  in  fho 
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one  to  tlic  other.  Fiucl  the  change  in  his  income. 
5.  A  gives  B  a  hill  of  $450  due  at  the  end  of  G  years 
in  discharge  of  a  hill  for  $3G0  due  at  the  end  of  5  years. 
For  what  sum  should  B  give  A  a  hill  due  at  the  end  of  7 
years  to  halance  the  account,  compound  interest  at  6 
%  heing  allowed  ? 

G.  I  require  $22  more  than  I  have  to  purchase  a 
c  }rtain  amount  of  stock  selling  at  a  premium  of  9  %  ; 
and  I  have  $G0  more  than  is  required  to  purchase  the 
same  amount  of  stock  selling  at  a  discount  of  2^\  %; 
IIow  much  money  have  I  ? 

7.  A  merchant's  selling  price  is  5  %  less  than  his 
marked  price  j  6  %  of  his  sales  are  had  dehts ;  his  pro- 
fits are  25  %  on  his  outlay.  What  per  cent,  ahove  cost 
is  the  marked  price  ? 

8.  Suppose  a  clock  has  three  hands  moving  round 
t!ic  same  centre — an  hour,  a  minute,  and  a  second 
hand.  At  what  time  after  12  a.m.  will  (1)  the  minute 
and  second  hand,  (2)  all  three  he  first  together  ? 

9.  A  merchant  charges  6  %  per  annum  on  all  ac- 
counts overdue.  What  reduced  percentage  on  the  hal- 
ance of  a  hill  of  $4G0  paid  one  month  after  the  hill  was 
due,  would  he  an  eqxiivalent  to  prepayment  of  $150 
2  months  hcforo  the  hill  was  due  ? 

10.  Find  the  value  of    -— — -  hy  only  onco  cxtract- 

V  «>  i-^ 

iug  a  root.  The  diagonal  of  a  rectangular  field  is  5 
chains  40  links,  and  one  of  its  sides  is  three  times  the 
length  of  the  other ;  find  the  side  of  a  square  field  of 
c'lual  area. 

11.  The  amount  of  a  certain  principal  in  a  certain 
time  for  a  certain  rate  (simple  interest)  is  $280 ;    and 
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the  amount  of  double  tbe  same  principal  at  same  rate 
for  half  the  former  time  is  |300.     Find  the  principal. 

xxxm. 

James  Bkown,  M.  A. — Upper  Canada  College. 

1.     Distinguish  between  Interest  and  Discount. 

If  the  discount  of  a  certain  sum  be  f  of  the  interest 
of  the  same,  what  is  the  rate  per  cent,  of  the  latter? 

?..  (1)  On  March  20th,  a  merchant  sold  goods  to  the 
value  of  $11G8,  and  received  a  note,  due  June  8th, 
next,  for  that  sum  with  interest  at  7  %  per  annum.  For 
what  amount  was  the  note  drawn  ? 

(2)  The  above  note  was  discounted  on  the  27th  of 
March ;  what  sum  s}iould  the  discounter  advance  so  as 
to  receive  interest  at  12  %  per  annum  on  his  money  ? 

8.  If  $5G0  be  accepted  as  present  payment  of  a 
debt  due  in  five  months,  what  is  the  rate  of  interest 
p-  cent.  l>  annum  ? 

4.  A  person  sells  §8500  Dominion  Bank  stock  @ 
180,  and  invests  tlie  proceeds  in  stock  of  tlie  Bank  of 
Toronto  at  182.  The  dividends  being  respectively  0  8 
and  12  per  cent.,  and  the  brokerage  ^  per  cent,  (in- 
cluded in  the  above  prices),  find — 

(1)  Tlic  amount  of  stock  purchased. 

(2)  The  alteration  in  the  income. 

(8)  The  brokerage  on  the  transactions. 

6.  llow  much  money  must  be  invested  in  Dominion 
Bank  itook,  @  181,  to  produce  an  annual  income  of 
$1800,  nftrr  imyiutj  an  income  tax  of  Ij  cents  on  the 
dollar  .' 

0,     What  in  iUc  diil'crcucc  bi  twccn  8  %  per  annum 
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and  2  %  per  quarter,  at  Simple  Interest  and  at  Com- 
pound Interest  respectively  ? 

7.  Prove  the  equivalence  of  the  two  quotations  of 
Sterling  Exchange,  108  and  $4.80. 

If  Sterling  Exchange,  in  Toronto,  be  at  par,  and  Ex- 
change on  Paris  be,  in  Loudon,  1  franc=9i|rf.,  what 
will  be  the  equiyaleut  quotation  in  Toronto  of  exchange 
on  Paris  ? 

8.  If  Sterling  Exchange  be  @  $4.82  (gold)  and 
gold  at  105,  in  New  York,  while  in  Toronto  Sterling 
Exchange  is  @  108^,  and  U.  S.  currency  @  95,  find 
how  much  may  be  saved  on  a  di-aft  for  $1200  by  remit- 
ting tj^'ough  New  York. 

9.  A  manufacturer  who  employed  men  at  $1.G0  a 
day  found  that  he  could  save  15  %  by  employing  wo- 
men ;  what  wages  "were  paid  the  latter,  supposing  a 
man  could  do  one-third  more  than  a  woman  in  the  same 
time  ? 

10.  A  school  is  divided  into  three  classes,  of  which 
the  second  contained  onc-foui'th  of  the  whole  school, 
but  12  new  pupils  having  been  admitted  into  the  third 
class,  and  15  promoted  from  the  third  to  the  second, 
and  G  from  the  second  to  the  first,  the  classes  are  now 
equal ;  how  many  pupils  are  there  ? 

XXXIV.  , 

Thomas    Carscadden,    B.A. — Pvichmond    TTtt.t.    High 
School. 

1.  Define  an  abstract  number,   a  concrete  number. 
What  is  the  difference  between  856-  divided  by  17  and 

85s.  divided  by  lis.  ? 

2.  The  net  rental  of  an  estate  after  deducting  9c/.  in 
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tlic  potind  for  Income  tax,  and  Is.  in  tlic  ponnd  of  tlie 
remainder  for  poor  rates  is  £877  16s. ;  find  the  gi-oss 
rental. 

8.  Tlic  dififercnce  between  the  interest  of  a  certain 
sum  for  1  year  and  the  discount  on  the  same  sum  due 
a  year  hence  at  5  per  cent,  per  annum  is  75  cents ;  find 
tlie  sum. 

4.  Show  from  first  principles  how  to  multiply  one 
fraction  by  another. 

Find  the  value  of 

8^  of  li        If  of  2| 


of  $32-70  cents. 


l|of  dj  "   lTVof2| 
2i-§ofH     JL\  ^J_ 

6.  If  9  men  or  12  boys  can  do  f  of  a  piece  of  work 
in  8}  hours,  in  what  time  will  ten  men  and  15  boys  do 
the  rest  ? 

C.  Show  how  to  change  a  vulgar  fraction  into  a  deci- 
mal, and  prove  that  the  decimal  will  terminate  or  recur 
according  to  the  form  of  the  denominator  of  the  given 
fraction  in  its  lowest  terms. 

"What  kind  of  a  decimal  will  ^^  ^jroduce  ? 

7.  A  merchant  buys  goods ;  the  cost  of  freight  is  8 
per  cent.,  and  that  of  insurance  12  per  cent,  on  tlin 
original  outlay ;  ho  is  obliged  to  sell  them  at  a  loss  of  7 
per  cent.;  but  if  ho  had  received  i'20  8s.  more  for  ihezn 
ho  would  have  gained  1^  per  cent.  Find  the  origint.l 
outlay. 

8.  A  person  rowed  a  distance  of  8  miles  down  t 
•trcam  in  46  minutcH,  but  witliout  tlie  aid  of  the  streau 
it  would  have  taken  liim  one  hour  ;  what  is  the  rate  oi" 
Uie  Ktrcara  pur  hour  and  how  long  would  it  take  liim 
t^  return  airaiuHt  it  ? 
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9.  A  merchant  buys  coffee  at  the  rate  of  £8  lO^t.  per 
cwt.,  and  cliicory  at  £1  8s.  G^d.  per  cwt.,  and  mixes 
them  in  the  proportion  of  10  lbs.  of  coffee  to  7  of 
chicory ;  at  what  rate  must  he  sell  the  mixture  so  as  to 
giimA^\  per  cent.  ? 

10.  Explain  the  method  of  pointing  in  extracting 
the  sq.  root  of  a  whole  number,  and  also  of  a  decimal. 

(a)  If  the  surface  of  a  cube  is  89  sq.  ft.,  find  the 
length  of  its  edge. 

(b)  Given  that  the  square  of  13725  =  188875025; 
find  the  square  of  13725-1  without  going  tlu-ough  the 
ox^eration  of  squaring. 

XXXV. 

John  J.  Magee,  B.A. — Uxbridge  High  Scuoou 

1.  Simplify    H-3K5tV  _llfrV?. 

7i-4KllJ^     llf+5iV 

2.  What  will  be  the  area  of  the  part  remaining  of  a 
cu-cle  whose  diameter  is  2-4  inches,  after  the  largest 
possible  rectangle  has  been  cut  out  of  it. 

3.  A  has  $-45000  5  %  Dominion  Stock,  and  is  offered 
by  the  Government  the  choice  of  being  paid  off  at  par, 
or  of  receiving  $110  G.  T.  E.  stock  paymg  2^  %  for 
each  $100.  He  choses  the  former,  and  invests  his 
money  in  Bank  Stock  at  92.  Fin^  tlie  excess  of  his 
income  over  what  it  would  have  been  had  he  accepted 
the  G.  T.  K.  stock. 

4.  A  merchant  sells  50  yds.  of  broadcloth  at  a  gain 
of  15  %,  and  75  yds.,  which  cost  the  same  per  yard,  at 
a  gain  of  10  %,  and  finds  that  if  he  had  sold  the  whole 
at  a  imiform  gain  of  12^  %,  he  would  have  received 


/ 
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$2.26j^g-  more  than  lie  actually  did  receive ;  wliat  vraa 
the  cost  price  per  yard  ? 

6.  Having  2^  hours  at  my  disposal,  how  far  may  I 
ride  at  10  miles  an  hour,  that  I  may  return  in  time, 
■Nvalking  at  the  rate  of  4  miles  an  horn*. 

6.  A  man  engages  to  work  for  66  days  at  $1.37^  a 
day,  but  he  had  to  pay  25  cents  a  day  for  every  day  he 
was  idle  ;  at  the  end  of  the  tijtie  he  received  §51 ;  for 
how  many  idle  days  did  he  pay  ? 

7.  If  the  credit  price  of  an  article  be  $36.00,  and 
the  ready  money  price  be  $31.20,  mercantile  discount 
being  allowed,  what  must  be  the  c  .-edit  price,  that  while 
cliarging  the  same  ready  money  price  twice  the  rate  of 
discount  may  be  allowed  ? 

8.  If  8  men  and  4  boys  work  6  days  for  $14.10,  and 
4  men  and  6  boys  work  8  days  for  $76,  how  long  ought 
6  men  and  7  boys  to  work  for  $165.60  ? 

9.  The  breadth  of  a  room  is  16  feet ;  the  cost  of 
papeiing  the  walls  at  24  cents  a  sq.  yd.  is  $20.16,  and 
of  cariwtlng  the  floor  at  $1.25  per  sq.  yd.  is  $14.44^. 
Find  the  height  and  length  of  the  room. 

10.  A  cask  containing  126^  gallons  is  bought  for 
$208.88^,  and  kept  for  four  years,  during  which  time 
1^  quarts  ovaporato  yearly.  What  do  I  gain  per  cent. 
by  selling  tlio  remainder  at  $2.50  per  gallon,  the  4] 
oousols  being  at  00  ? 

XXXVI. 

Rev.  Georob  Grant,  B.A. — Simcoe  Ilion  School. 

1.  A  Btorckcci)or  buys  six  boxes  of  goods,  two  be- 
ing damaged  sold  at  5%  loss ;  but  selling  the  wholo 
for  $650,  ho  gains  10%  on  tho  wholo  cost.  Find  his 
goiti  i>  on  tlio  good  boxes  ? 
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2.  A  merchant  has  teas  at  80,  60  and  40  cents  pei 
lb.  respectively.  He  wishes  to  make  a  mixture 
amounting  to  1089  lbs.,  so  that  selling  at  70  cents  per 
lb.  he  may  gain  10%,  and  at  the  same  time  give  one-hali 
oz.  on  every  lb.  to  his  customers  to  turn  the  scale. 
How  many  lbs.  of  each  kind  must  he  use  ? 

3.  A  party  numbering  120,  made  up  of  men,  women, 
and  children  propose  to  go  on  an  excursion.  It  is 
agreed  that  each  man,  woman,  and  child  pay  in  the 
ratio  of  3:2:1.  The  total  outlay  is  $500.  In  conse- 
quence of  the  failure  of  4  men,  5  women,  and  6  childi-en 
to  join  the  party,  the  aggregate  of  the  men's  shares  ia 
to  that  of  the  women's  and  children's  shares  respective- 
ly as  5:G:7.  Find  the  number  of  women  that  went 
v/ith  the  party. 

4.  An  excise  duty  of  90  cents  per  hogshead  is  levied 
on  crude  petroleum.  The  producer  realizes  20%  on  his 
sale.  The  refiner  after  allowing  for  a  shrmkage  of  20% 
in  the  process  of  refining,  makes  a  profit  of  25yo  on  his 
outla3^  In  like  manner  the  wholesale  dealer  and  retail 
merchant  each  clear  12%  on  their  outlay.  If  the  tax 
were  abolished,  what  reduction  in  price  per  gallon  on  the 
refined  oil  could  be  made  to  the  consumer,  supposing 
each  dealer  to  make  the  same  rate  of  profit  as  before  ? 

5.  If  stock  bought  at  5%  pay  6%  on  tlie  investment, 
what  per  cent,  will  the  broker  make  who  buys  stock  at 
10  discount,  and  after  di'awing  the  dividend  sells  out  for 
105  American  currency,  gold  being  worth  105  ? 

6.  Three  circular  flower-beds,  each  bounded  by  a 
line  355  inches  in  length,  are  situated  so  that  their*  cii-- 
cumferences  are  in  contact.  Find  the  area  of  the 
triangular  space  lying  between  and  not  included  within 
the  flower  beds. 
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7.  Tlie  directors  of  a  joint  stock  company  rcnciTt  / 
$1000  of  their  capital  for  current  expenses,  and  in  tlio 
first  year  increase  tlie  remainder  by  -^  of  itself.  Tlio 
same  operation  is  repeated  in  each  succeeding  year, 
until  at  the  end  of  the  fifth  year  the  company  is  worth 
$20,000.     What  was  the  capital  at  first  ? 

8.  A  faiin  is  sold  for  §2500.  The  purchaser  pays 
■J  down  and  gives  a  mortgage  for  the  balance,  principal 
and  compound  interest  at  8  per  cent,  per  annum  pay- 
able at  tlie  end  of  5  years.  The  mortgagee  immediately 
bai-ters  the  mortgage  for  a  fixed  sum,  to  be  paid  in  four 
equal  payments,  one  at  the  end  of  each  year.  If  moijcy 
be  wortli  10%  per  annum,  what  should  be  the  amount 
of  the  annual  payment  ? 

9.  The  price  of  a  loaf  is  10  cents,  when  the  outlay 
for  flour  is  G0%,  the  cost  of  delivering  10%,  and  other 
incidental  expenses  20%  of  a  baker's  receipts.  The 
price  of  flour  Tails  20%,  and  the  cost  of  delivery  rises 
20%,  what  should  be  the  price  of  the  loaf  so  that  the 
baker  may  still  make  the  same  rate  of  profit  as  before  ? 

0.  If  $20  bo  the  discount  off  a  bill  of  §200  due  some 
time  lionco,  what  would  bo  the  discount  off: — (A)  If 
the  bill  bad  twice  as  long  to  run,  and  at  double  the  rate 
of  iutorcst.  (B)  If  it  had  half  the  time  to  run,  and  nt 
half  the  rate  of  interest  ? 

XXXVII. 
J.  Dba';\£:8j,  Esq. — Pobuo  School  Insp.,  Middlesex. 

1.  What  part  of  1|  of  J  of  73  of  5  pints  of  whcnt  is 
C|  oz.  of  tlio  Hamc  grain  ? 

2.  A  grooor'n  scalo.s  weigh  light  by  \  oz.  per  lb,  IIo 
•dU  for  cash  at  au  advauco  of  20  per  cent,  on  invoice 
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rates,  ou  which  by  paying  cash  he  receives  a  discov.  -fc 
of  5  per  cent.  What  is  his  exact  gain  per  cent,  ou 
g  jods  he  weighs  out  ? 

3.  A  goldsmith  pays  ^  as  much  per  oz.  Avoir,  as  he 
sells  for  per  oz  Troy.   What  is  his  exact  gain  per  cent  ? 

4.  Clock  No.  1  loses  '05  per  cent ;  the  rate  of  cloclc 
No.  2  is  one  hundi-ed  and  one  per  cent,  of  the  rate  of 
No.  1.  They  are  set  right,  and  on  Saturday  at  9  jx  m. 
No.  2  is  5Q^Jjf  minutes  fast.    When  were  they  correct? 

5.  In  a  field  in  which  cows  and  sheep  were  grazing, 
\  of  the  total  number  were  cows ;  but  when  3  cows 
more  were  driven  in,  the  later  numbered  -^^  of  the 
whole.     How  many  sheep  were  there  ? 

6.  The  true  discount  for  one  year  is  to  the  bank  dis- 
count for  one  year  as  -^—  to  -g^*  Find  the  rate  per 
cent.     (3G0  days  =  l  yr.) 

7.  The  total  assessed  value  of  a  certain  township  is 
$2,300,000  ;  that  of  a  sepai'ate  school  section  withm  it 
is  $115,000.  The  county  levied  for  public  school  pur- 
poses on  said  township  $920 ;  which  by  mistake  was 
collected  off  the  wliole  township.  Plow  much  should  La 
refunded  said  separate  school  section  ? 

8.  Three  lbs.  of  coffee  and  2  lbs.  of  tea  cost  $3.00; 
an  increase  of  10  per  cent,  on  the  former,  and  a  decrease 
of  10  per  cent,  on  the  latter  reducid  the  bill  six  cents. 
Find  the  original  price  of  each  per  lb. 

9.  IIow  should  a  man  divide  $10,788.1 2A-  between 
his  tv.'o  sous,  aged  respectively  15  and  18  years,  so  that 
c.ich  on  attauilng  his  majority  may  receive  an  equal 
sum,  providing  that  the  money  at  time  of  divition  be 
deposited  at  5  per  cent,  compound  interest  ? 

10.  The  distance  between  the  centres  of  a  fore  wheel 
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and  hind  one  of  a  buggy  is  4  ft.  6  in. ;  between  the 
nearest  points  of  the  cu-cumferences  of  the  same,  6  in. ; 
the  hind  wheel  is  4  in.  higher  than  the  fore  one.  Given 
that  44  radii  are  equal  7  circumferences,  find  what  dis- 
tance lias  been  moved  over  when  the  fore  wheel  has 
made  exactly  100  revolutions  more  than  the  hind  one. 

xxxvm. 

G.  K.  Powell,  P.  S.,  Toro"to. 

1.  A  man  bought  goods  for  $750,  and  sold  a  certain 
jjortion  of  them  at  a  loss  of  4  %.  Having  increased 
his  seUing  price  12^  %  he  gained  4  %  on  the  whole 
transaction.     Find  the  portion  of  goods  sold  at  a  loss. 

2.  Two  farmers,  A  and  B,  together  sold  500  sheep, 
A  at  $7.25  and  B  at  $7.75.  They  received  altogether 
$18  more  than  they  would  have  done  had  they  both 
Hold  at  the  uniform  rate  of  $7.50  a  head.  Find  the 
uumbor  sold  by  each. 

0.  A  merchant  in  Ottawa  buys  sugar  in  New  York 
at  7  cts.  currency  per  lb.,  pays  an  ad  valorem  duty  of 
20  %  and  a  specific  duty  of  2  cts.  per  lb.  Exchange 
is  J  %  premium  and  gold  112.  At  what  price  must  the 
eagar  bo  sold  to  yield  a  profit  of  25  %  ?  (Duties  paid 
in  ^old.) 

4.  Find  the  markt  value  of  5  %  bank  stock,  so  that 
after  paying  an  income  tax  of  4i/.  in  the  £  it  may  yield 
G  %  interest. 

6.  A  merchant  buys  a  quantity  of  syrup  for  $1512. 
By  tlio  use  of  a  falsi-  nmasuro  and  by  marking  liis  goods 
at  a  piofit  of  20  %,  liis  gain  is  $GU1.80.  Find  the  si;:o 
of  his  gallon. 

G.    In  a  Oi-nnan  coIIol'u  the  professors  number  13.2 
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%  of  the  whole;  on  the  admission  of  50  more  etudeuta 
tJiG  professors  then  number  but  12  %  of  the  whole. 
Find  the  number  of  professors. 

7.  What  price  must  I  pay  for  Montreal  Bank  stock, 
three  months  before  the  dividend  is  due,  in  order  to 
make  9  "/>  on  my  money,  the  bank  paying  half-yearly 
dividends  of  8  "/»  ? 

8.  The  cost  of  carpeting  a  room  whose  breadth  is 
two-thirds  of  its  length  is  JEIO  lAs.,  the  carpet  being  27 
inches  wide,  and  worth  Gs.  Gd.  per  yd.  Find  the  length 
of  the  room. 

9.  The  true  discount  on  a  note  of  $945,  drawn  at  9 
months,  is  $70.     Find  the  rate  per  cent.  ? 

10.  (a)  The  sides  of  a  right-angled  triangle  contain- 
ing the  right  angle  are  12  and  5.  Find  the  length  of 
tlie  straight  Hne  joining  the  right  angle  with  the  middle 
point  of  the  hypothenuse. 

(h)  The  sides  of  a  triangle  are  20  and  80,  and  the 
base  35.  Find  the  perpendicular  on  the  base  from  the 
opposite  angle  and  the  segments  into  which  it  divides 
the  base. 

XXXIX. 

I.  G.  BmcHAED,  Esq.,  P.  S.,  Toronto. 

1.  Explain  the  principles  employed  in  finding  the 
G.  C.  M.  and  L.  C.  M.  of  numbers,  and  illustrate  by 
applying  them  to  the  solution  of  the  following  examples : 

Find  the  G.  C.  M.  of  2527,  1813,  2730.  Find  the 
L.  C.  M.  of  15,  16,  20,  25,  27,  30,  85. 

How  would  you  proceed  if  any  of  the  numbers  were 
fractional  ? 
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o      c-      rr  1  + (•142857)2 +  (-142857)*       ■,  n    ,  n 
2.     Simplify  _-i i i ,-  ,  and  find  (lio 

1  + (•142867)  + (-142^57)2 
value    of   the    following  to  five  places  of  decimab : 
1       J^  1  1  „ 

■'"r'^lx2''"lx2x3'*"lx2x3x4''"  '°* 

8,  Shew  that  every  fraction  can  be  exactly  cxpresccd 
either  as  a  finite  or  a  cii'culating  decimal. .  How  cnn 
we  determine  without  trial  whether  a  given  fraction 
when  reduced  to  a  decimal  will  give  a  finite  decimal,  a 
pure  circulating  decimal,  or  a  mixed  cuculating  deci- 
mal ?    Illustrate  by  examples. 

4.  A  merchant  bought  1295  yards  of  cloth  and 
marked  it  at  an  advance  of  20%  on  the  cost  price  ;  in 
selUiig  the  first  half  of  it  he  gave  only  35  inches  for  a 
yard,  and  87  inches  for  a  yard  in  selling  the  remainder. 
He  gained  $2G0.20 ;  what  did  the  cloth  cost  him  ? 

6.  A  and  B  run  a  race,  B  has  a  start  of  20  yards, 
and  takes  12  steps  while  A  takes  11 ;  but  10  of  As 
steps  are  equal  to  11  of  B's ;  how  far  will  B  run  beloro 
A  catches  him  ? 

C.  A  note  for  $1976,  bearing  interest  at  6%,  has 
run  14G  days ;  what  must  bo  the  face  of  a  new  note 
which,  discounted  by  tlie  bank  for  78  days,  at  6%,  will 
juHt  redeem  the  former  ? 

7.  A  stock  broker  has  $1500  more  than  -{'^  of  his 
money  in  Montreal  Bank  stock,  and  the  remainder, 
which  is  $2600  loss  than  -j',  in  Toronto  Bank  stock ; 
the  former  pays  7%  half-yearly  and  the  latter  10% 
yearly.  Find  his  not  income  al'tcV  paying  an  income 
tax  of  1|  cents  on  tlic  dollar. 

8.  A  merchant  =»onhnour  to  his  agent- in  Toronto, 
ttlio  sells  it  at  $0  por  bbl.,  and  deducts  his  commission 
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nt  2%  ;  he  then  reinvests  the  balance  in  gooJs,  deduct- 
ing his  commission  at  2%  ;  his  whole  commission  was 
$23^\.     How  many  hbls.  were  sent? 

9.  There  were  61oi:682  letters  posted  at  the  Toronto 
Tost  office  in  187G  ;  if  the  average  size  of  each  were  8 
in.  by  5  in.,  how  many  miles  of  lung  street,  06  feet 
wide,  would  they  cover? 

10.  A  well  30  feet  deep  and  G  feet  in  diameter  is 
curbed  with  a  waU  of  loose  stone  1^  feet  thick. 

(1)  How  many  cords  of  stone  are  in  the  wall  ? 

(2)  How  many  tons  of  water  would  it  hold  if  the 
interstices  between  the  stones  occupy  i  of  the  volume 
of  the  wall, 

XL. 

G.  B.  Sp.vrlino,  B.  a.,  Upper  Can^vda  CoLLron. 

1.     Find  the  difference  between 
7i-2iof2^\ 


2-6  of  2-27 
1-136 


of  £Q  18»., 


51-8^  +  2.03 

and  --; — -— — ;; — -; — —  of  IX  gumeas. 

124(-05  of  -3  of  4)-l-(^  +  ^)  ^  ^ 

2.  Two  pipes,  A  and  B,  fiU  a  cistern  in  16  and  20 
minutes,  respectively,  and  G  empties  it  in  6  minutes. 
Suppose  the  cistern  to  be  empty  at  first.  After  A  has 
been  open  4  minutes,  B  is  opened,  and  after  4  minutes 
more  C  and  D  are  opened,  and  the  cistern  is  emptied  in 
G6  minutes.     In  what  time  would  D  empty  it  il"  full. 

8.  How  many  boys  must  assist  27  men  in  order  to 
cain  §i30l.85  in  13  days,  if  7  men  and  5  boys  caiu' 
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v4n.05  in  [)  (lays,  and  2  men  and  19  boys  in  11  days 
jam  §65.45  ? 

4.  "What  principal,  lent  out  at  5/"  Compound  Inter- 
est for  8  years,  will  produce  the  same  aitiount  as 
$2222.04,  lent  out  at  G%  Simple  Interest  for  4  years  2 
months? 

6.  A  person  invests  the  proceeds  of  a  note  for 
$9007.50,  due  18  months  hence,  discounted  (true  dis- 
count) at  4^%,  in  6%  stocks  at  91,  paying  brokerage  |/<,. 
Find  his  net  annual  income  from  this  investment  alter 
deducting  an  income  tax.  of  2^  per  cent. 

6.  A  garrison  is  provisioned  for  180  days;  at  the 
end  of  30  days  it  is  found  that  25%  of  the  stores  then 
remaining  ai-e  unfit  for  use ;  at  the  end  of  80  days  more 
it  is  reinforced  by  2000  men,  and  then  the  stores  aro 
made  to  last  110  days  longer  by  putting  the  men  on 
half  rations..  Find  tlie  number  of  the  original  garri- 
son. 

A,  B,  and  C  engage  in  business.  A  puts  in  $400  at 
fii-fit,  and  $400  more  at  the  end  of  0  months  ;  B  puts  in 
$000  at  first,  and  withdraws  one-third  of  his  capital  at 
tlie  end  of  C  months ;  C  puts  in  $200  at  the  end  of  every 
6  months ;  at  the  end  of  two  years  they  have  gained 
$0700.  What  share  of  tlie  profits  should  C  receive  in 
addition  to  25%  of  the  total  profit  for  managing  the 
bufiiness? 

8.  If  tliere  bo  melted  together  80  oz.  of  copper,  of 
specific  gravity  8-7,  10  oz.  of  tin,  of  specific  gravity 
7*4,  and  4  oz.  of  lead,  of  specific  gravity  11'4  ;  find  the 
•pccifio  gravity  of  tlio  resulting  bronze,  allowing  for 
ooutractiun  in  the  ratio  of  100 :  UD. 

0.  A  grocer  niixt-d  gi-ocn  tea  wIiIqIi  cost  him  28  ctq. 
por  pound  with  black  tea  which  oust  42cts.,  and  by  sell" 
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ing  the  mixture  at  35  cents  he  gained  15%  on  the  green 
toa  and  20%  on  the  black.  In  what  ratio  were  the  teas 
mixed  ? 

10.  I  sold  goods  which  cost  me  $4000  so  as  to  gain 
1 1  ^°/o  of  the  proceeds,  and  a  second  lot  which  cost  me 
$5000  so  as  to  gain  28|%  of  the  proceeds.  Find  my 
gain  %  on  the  entii'e  outlay. 

11.  (1)  If  the  parallel  sides  of  a  garden  be  65^  ft. 
and  49]-  ft.  respectively,  and  their  perpendicular  dis- 
tance 66f  ft.,  what  did  it  cost  at  $1027.50  per  acre  ? 

(2)  It  is  required  to  cut  off  from  a  triangular  field 
whose  sides  are  1200,  1000  and  800  links  respectively,  1 
acre,  2  roods,  16  perches,  the  dividing  line  being  par- 
allel to  the  longest  side.  Find  the  sides  of  the  ti'iangu- 
lur  part  cut  off. 

XLI. 

J.  W.  Connor,  M.A.,  High  School,  Berlin. 

1.  Divide  8873  by  15,  using  factors,  ai^d  explaining 
without  reference  to  fractions  the  method  of  finding 
tlie  complete  remainder. 

What  would  be  tlio  remainder  if  the  divisor  were 
8x5x7  ? 

2.  In  Babylonia  a  capithe  of  meal  was  sold  for  4 
cigli.  A  siglus  was  worth  7^  obols,  the  capithe  held  8 
qts.  Find  the  price  of  meal  per  bushel,  taking  the  obol 
at  3^c. 

8.  Assuming  only  the  fundamental  definitions,  prove 
that  multiplying  both  terms  of  a  fraction  by  the  same 
number  does  not  alter  it3  value.  Show  clearly  what 
operations  depend  on  this  property. 

4.  Reduce  j%,  /j,  ^^,  to  a  common  numerator,  and 
hence  find  which  is  greatest  and  which  is  least. 
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5.  Divide  to  five  decimal  places  2-Go78  tons  by 
250- 135  tons.  State  tlio  denomination  of  tlie  quotient, 
and  express  the  remainder  in  lbs.  and  oz. 

6.  A  lump  of  gold  22  carats  fine  contains  27  oz.  of 
alloy,  liow  many  oz.  of  alloy  in  a  lump  of  the  same 
wcigbt  only  18  Carats  fine  ? 

7.  A  bankrupt's  estate  was  expected  to  pay  only  48 
cents  on  the  dollar  ;  but  a  claim  of  $1000  being  dis- 
allowed, it  paid  60  cents  instead ;  find  its  value,  the 
costs  amoimting  to  20  %  tliereof. 

8.  A  and  B  become  partners,  and  invest  $15000 
and  $20000  respectively,  13  to  get  8  %  per  annum  inter- 
est on  tlie  excess  of  his  capital  over  A's,  A  being  paid 
$800  a  year  for  his  time,  balance  of  profits  to  be  shared 
equally.  At  the  year's  end  A  has  drawn  $000  on 
account,  and  the  net  value  of  the  business  is  $37200  ; 
how  much  of  this  belongs  to  each  partner  ? 

0.  How  much  better  or  worse  is  it  to  buy  6  per  cents 
at  par  with  $20,000,  and  also  with  the  half-yearly  divi- 
Uead  thereon,  selling  at  par  at  the  end  of  the  year,  than 
to  use  the  moucy  in  discounting  70  day  notes  at  6  % 
per  annum,  the  money  being  employed  the  whole  time  ? 

10.  A  buys  a  lot  for  $300,  agreeing  to  pay  every 
year  $75,  with  interest  thereon  at  0  %  from  the  date  of 
tlu!  purchase.  At  the  end  of  two  years  he  sells  it  for 
$100  to  h,  who  assumes  the  two  payments  yet  to  bo 
made,  and  pays  cash  for  the  balance.  Supposing  that 
fcvoiy  year  interest  was  ])aid  on  tlie  whole  sum  due  on 
tlio  lot,  out  of  how  much  was  B  cheated,  money  being 
woitU  8  %  ? 

11.  A  ninn  in  Kngland  wislies  to  buy  as  much  0  ])er 
ciuts  municipal  dtbeutures  us  will  give  liis  daughter 
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resident  in  Canada  an  income  of  $794  per  annum  ovei 
and  above  income  tax  at  1^  cents  in  the  dollar,  §-100 
of  every  one's  income  being  exempt  from  taxation. 
Dobentm-es  selling  in  Montreal  at  95  J,  brokerage  ^,  and 
sterling  exchange  being  there  at  8  %  premium,  whal 
sum  in  sterling  money  must  lie  lay  out  ? 

XLH. 

C.  A.  Baenes,  Esq. — Stratiiroy,  P.  S. 

1.  A  man  bought  300  bushels  of  wheat  at  a  certain 
price  per  bushel  and  sold  I-  of  it  at  a  gain  of  10  %,  ^  ai 
a  loss  of  25  %,  and  the  remainder  at  a  gain  of  45  "/o, 
and  by  so  doing  reaUzed  $594  for  the  whole  lot.  What 
was  the  cost  price  per  bushel  ? 

2.  A's  farm  contains  5  acres  as  often  as  B's  con- 
tains 8,  and  C's  farm  lies  betwean  them.  Now  if  C 
should  give  up  f  of  his  farm  to  A,  and  J  •}  of  the  re- 
mainder to  B,  he  would  have  G8  acres  left;  and  A's 
farm  would  then  be  equal  to  B's  in  extent.  IIow  many 
acres  has  each  ? 

8.  A,  B  and  G  stai-t  to  walk  in  the  same  direction, 
B  being  10  miles  ahead  of  A,  and  C  5  miles  ahead  of  B. 
A  travels  G,  B  5,  and  C  4  miles  per  hour.  When  wilil 
A  be  midway  between  B  and  C  ? 

4.  -  K  a  quantity  of  spirituous  liquors  is  sold  before 
arrival  in  port  under  agreemint  as  follows  :  If  35  % 
strength  above  proof,  at  $5.40  per  gallon,  if  over  that 
streiigth  to  be  paid  in  proportion.  It  arrives  and  is 
found  to  be  381-  above  proof.  What  increase  on  1000 
gallons  ought  to  be  charged  as  an  equivalent  of  3J  % 
increase  ? 

5.  Two  vessels  have  part  of  their  cargoes,  consist 
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ing  of  tea  and  sugar,  of  the  sfime  quality.  One  carric  s 
104  cwt.  of  sugar  and  2G  cwt.  of  tea;  tl'C  other  91  cwt. 
of  sugar  and  22J  cwt.  of  tea.  The  former  pays  for 
duty  5  cwt.  of  sugar,  1^-  cwt.  of  tea,  and  $1061.20  ;  the 
latter  pays  5  cwt.  of  sugar,  IJ  cwt.  of  tea,  and  $915.60 
Sxipposing  the  duty  ou  tea  to  he  23  times  that  on 
sugar,  and  the  price  of  tea  9  times  that  of  sugar,  what 
is  the  price  of  each  article  per  lb.  (112  ibs.  to  1  cwt.) 
G.  Three  men.  A,  B,  and  C,  have  $11,700  each  ; 
they  wish  to  invest  it  in  the  Of  consols  to  pay  them  4%, 
How  much  must  they  give  per  cent.;  liow  much  stock 
will  each  hold,  and  how  much  interest  will  oacli  receive 
at  the  expiration  of  one  year,  A  talking  b^^sidcs  his  own 
^  of  B's  interest  and  ^  of  C's  interest  ? 

7.  A  man  buys  goods  for  a  certain  sura,  and  marlcg 
J  of  them  at  a  profit  of  21/o,  and  |  of  them  at  a  profit 
of  36%  ;  but  had  he  marked  §•  of  tliera  at  2 1  -^  gain,  anal 
i  at  36%  gain,  ho  would  have  reahzcd  $240  less  than 
before.    Find  tlie  cost  of  the  goods. 

8.  A  and  B  start  from  the  same  place  and  in  the 
samo  direction.  A  travels  30  miles  a  day,  and  after  10 
days  turns  and  goes  back  as  far  as  B  could  travel  in  5 
days,  ho  then  turns  again,  and  pursuing  his  journey 
ovortakos  B  26  days  after  they  first  sot  out.  At  what 
rate  docs  B  travel  ? 

9.  A  merchant  sliipped  1000  barrels  of  flour  from 
Toronto  to  his  agent  in  Now  York,  with  instructions  to 
RoU  at  $8  per  bbl.  oa  a  commission  of  B^%,  and 
invoKtH  tlio  proceeds  in  tea  on  a  commission  of  4%,  but 
th(!  price  of  (lour  having  fallen,  ho  sold  at  such  a  price 
aH  onabltid  him  to  send  liis  employer  $6887.50  worth  of 
toa;  at  what  rate  per  bbl.  did  ho  sell  the  flour?  and 
bow  much  did  the  morcliaut  loso  ? 
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10.  A  B  C  is  a  triangle,  the  side  A  B  £0,  A  C  ySST, 
and  tlio  perpendicular  let  fall  from  A  on  B  C  is  IG. 
Find  B  C,  and  also  the  length  of  the  line  joining  the 
vertex  ^Yith  the  middle  of  the  hase. 

XLIII. 

D.  McKay,  Esq. — Newburg,  P.  S. 

1.  A  gentleman  is  owing  three  notes  to  A.  McLellan, 
one  of  §100  due  in  4  months,  another  of  $100  due  in 
8  months,  and  a  third  of  $200  due  in  12  months. 
Should  the  three  be  converted  into  two  for  the  same 
amount,  the  one  to  run  just  twice  as  long  as  the  other, 
when  ought  they  to  be  made  payable  ? 

2.  If  04  be  allowed  as  discount  off  a  bill  of  $40  due 
G  months  hence,  how  much  should  be  allowed  off  a  bill 
of  the  same  amount  due  13^  mouths  hence  ? 

3.  A  merchant  bought  70  yai-ds  of  cloth  If  yards 
wide  for  $4.50  per  yard,  but  the  cloth  having  been  wet 
shrunk  5  %  in  length  and  5  %  in  width,  for  what  must 
it  be  sold  per  square  yard  to  gain  12  %  ? 

4.  The  flag  pole  on  the  University  Grounds  is  80  ft. 
high,  at  what  height  from  the  ground  must  it  be  broken 
off,  so  that  the  top  of  it  may  fall  on  a  point  40  ft.  from 
the  bottom,  the  cud  where  it  was  broken  resting  on  the 
stump. 

5.  A  gentleman  bought  a  lot  in  Little  York  for  $56 
Y/ho  sold  it  to  James  Thompson  for  a  certain  sum, 
Thompson  sold  it  to  Miles  Caton,  Caton  sold  it  to  Jas. 
Smith  for  $12096  each  man  gaining  the  same  rate  per 
cent. ;  find  Thompson's  buying  and  selling  price. 

6.  If  a  certain  number  of  workmen  can  do  a  piece 
of  work  in  25  days,  in  what  time  will  If  of  that  number 
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of  men  do  a  piece  of  work  twice  as  gi-eat,  supposing  that 

2  men  of  the  first  set  can  do  as  much  work  in  an  hour 
as  3  of  the  second  set  can  in  1^  houi-s,  and  that  the 
second  set  work  half  as  long  again  as  the  first  set  ? 

7.  A  person  invests  in  the  3  per  cents  so  as  to  ob- 
tain 3%  clear  on  his  investment,  when  there  is  an  in- 
come tax  of  7  cents  in  the  dollar.  What  percentage 
clear  does  he  ohtain,  if  the  tax  be  doubled  ? 

8.  A  tradesman,  who  is  ready  to  allow  6  per  cent, 
per  annum,  compound  interest,  for  ready  money,  is 
asked  to  give  credit  for  two  years.  If  he  charge  $27. 56^ 
in  his  bill  what  ought  the  ready  money  price  to  have 
been  ? 

9.  A  room  whose  length  is  to  its  breath  as  4  to  3 
costs  $96  to  carpet  it  with  carpet  27  inches  wide  at 
$1.50  per  yard.  What  is  the  height  of  the  room  pro- 
vided the  cost  of  papering  is  to  the  cost  of  carpeting  as 

03  to  320,  the  paper  being  2  ft.  wide  and  costing  15 
cents  a  yard  ? 

10.  What  is  the  weight  of  a  hollow  spherical  iron 
skull  6  inches  in  diameter,  the  thickness  of  the  metal 
being  1  inch,  and  a  cubic  inch  of  iron  weigliing  j2v  <^^ 
a,  puuud. 

XLIV. 

"NV.  Scott,  B.A. — Model  School,  Toronto. 

1.  A  can  do  a  piece  of  work  in  12J  days  whicli  B 
can  do  in  13^  days,  and  C  in  12 J  days.  They  com- 
ii>i.-ncc>d  to  work  together,  but  after  working  I'd  days  A 
HtopK  and  IJ  and  C  coutiuiuj  till  the  entire  woi-k  is  J 
dime,  when  I)  BtopH  and  C  fiuishos  the  work.  If  tlio 
yrhoUi  wurk  is  worth  $12,122  2|,  ^^hat  does  each  reoeivo? 
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2.  A  commission  merchaut  received  a  consi^jnmcnt 
of  flour  which  he  is  to  sell  on  a  com.  of  1^  %  and  invest 
the  proceeds  in  tea  after  deducting  his  commission  on 
this  new  transaction  at  the  rate  of  1^  %.  His  total 
commission  being  $220,  what  did  he  invest  in  tea  ? 

3.  Two  trains  100  feet  and  120  feet  long  re- 
spcctively,  are  observed  to  pass  each  other  going  in  op- 
posite directions  in  3  seconds  and  going  in  the  same 
direction  in  15  seconds.  At  what  rate  were  the  trains 
going  ? 

4.  A  wheat  buyer  sold  ^  of  his  wheat  at  a  certain 
gain  percent.,  ^  of  it  at  a  gain  of  twice  the  former  rate 
per  cent,  and  the  remainder  at  a  gain  j^er  cent,  of  3 
times  the  first  gain.  If  the  gain  on  the  entire  stock  was 
2G  %,  what  did  he  gain  on  each  part  ?  If  ho  gained  5  f 
on  the  first  part,  what  was  the  entn-e  gain  per  cent? 

5.  If  70  men  in  10  days  of  9  hours  each  can  dig  a 
drain  90  yards  long,  4  feet  wide,  and  IG  feet  deep,  what 
lougth  of  a  drain  5  feet  wide  and  18  feet  deep  can  lUO 
m^'n  dig  in  14  days  of  10  hours  each  ? 

G.  B  bought  10000  centals  of  wheat  at  $1.20  per 
bushel  of  GO  lbs.  and  sold  to  A  at  an  advance  of  10  per 
cjnt.  A  gave  his  no'"e  for  4  months  in  pajonent. 
Money  being  worth  G  %,  what  was  B's  real  gain  ? 

7.  A  merchant  wishes  to  mark  some  goods  which 
cost  $1.20  pe-  yard,  so  that  after  making  a  reduction  of 
20  per  cent,  oif  the  marked  prices,  he  may  yet  gain  10 
per  cent.  '  At  what  advance  per  cent,  must  he  mark  tlis 
goods,  and  if  A  buys  without  getting  the  reduction, 
what  does  ho  pay  per  yard  ? 

5.  IIow  much  must  be  invested  in  the  U.S.  G's  5-20 
at  120  currency  interest  payable  in  gold,  so  as  to  pro- 
duce a  n^t  income  of  $()232Hn  gold  after  deducting  an 


>C 
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income  tax  of  1^  per  cent,  payable  in  currency,  the  pre« 
minm  on  gold  being  40  ? 

9.  If  40  oxen  can  eat  up  a  field  of  gi-ass  in  8  weeks, 
or  30  oxen  can  eat  up  the  same  field  in  12  weeks,  the 
grass  growing  uniformly,  how  many  oxen  can  do  it  in  5 
weeks  ? 

10.  A  invests  $750  more  than  50  %  of  his  money  i-n 
the  Dominion  6's  at  101 ;  $9500  more  than  33|  %  of 
the  remainder  in  bank  stock  at  116^,  which  pays  a  divi- 
dend of  8  % ;  and  the  remainder  which  is  25  %  of  the 
whole,  is  invested  in  building  society  stock  at  179-^, 
which  pays  a  half-yearly  dividend  of  6  %.  Brokerage 
being  |-  %  on  the  first  investment  and  ^  %  on  each  of 
the  other,  what  is  the  total  income  for  the  year  ? 

XLV. 
J.  Morrison,  M.  A.,  M.  B. — Newmarket  High  School. 

1.  What  is  the  difference  between  Bank  Discount 
and  True  Discount  ? 

The  Bank  Discount  of  a  certain  sum  for  six  months 
is  §188.49 ;  what  is  true  discount  ? 

2.  The  longitude  of  Newmarket  is  79°  80'  west;  at 
a  certain  time  it  was  as  much  past  noon  at  Greenwich 
an  it  lacked  of  noon  at  Newmarket ;  what  was  the  time 
th(;u  at  the  latter  place  '? 

8.  A  person  buys  ^  of  a  property,  which  afterwards 
fallH  4%  in  value.  Ho  then  sells  20%  of  his  share  for 
f  }J0();  what  was  the  whole  property  worth  at  first  ? 

4.  The  salary  of  the  Principal  of  a  High  School 
WM  $1100  before  the  income  tax  was  levied.  IFow 
much  must  jt  now  bo  with  an  nicome  tax  ol  1^ 
coiU  per  dollar,  in  order  that  ho  may  still  have  $1100 
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per  annum ;  $400  of  las  salary  being  exempted  from 
taxatiou. 

5.  How  far  must  a  person  proceed  on  a  stage  which 
travels  /5.}  miles  per  hour  iu  order  that  he  may  walk 
back  at  the  rate  of  2^  miles  an  hour  and  be  5  hours 
goue? 

G.  In  the  winter  term  of  1870,  the  number  of  boys 
iu  the  Newmarket  High  School  was  to  the  number  of 
girls  in  the  ratio  of  4  to  3.  In  the  spring  term  the  de- 
crease in  the  number  of  boys  was  6f  per  cent.,  while 
the  increase  in  the  number  of  girls  was  30 J-  per  cent., 
and  the  number  of  bays  was  to  the  number  of  girls  as 
8  to  9;  there  being  68  in  all  during  the  spring  tenn. 
How  many  were  there  in  the  winter  term  ? 

7.  An  express  train  goes  from  Toronto  to  Stratford 
iu  the  same  time  that  a  mail  train  takes  to  go  fi-om 
Toronto  to  Guelph,  and  that  a  freight  train  takes  to  go 
from  Guelph  to  Stratford.  If  the  velocities  of  the 
freight  and  mail  trains  are  as  4  to  5,  compare  the 
velocities  of  an  express  and  a  mail  train. 

8.  A  certain  sum  amounts  to  $1488  in  8  months, 
and  $1530  in  15  mouths,  simple  interest;  what  is  the 
li^te  jier  cent.  ? 

9.  A  person  sold  two  watches,  one  for  $00  gaining 
4;/,  and  the  other  for  $G0  losing  4%  ;  how  much  did  he 
gain  or  lose  by  tlio  traijsaction,  and  how  much  per 
ccat.  ? 

10.  A  manufacturer  exports  a  certain  quantity  ol 
goods  to  the  United  States  and  after  paying  freight  duty 
ttc,  realizes  for  them  only  $0440  which  was  at  a  ioss 
of  8%  on  the  cost  price.  If  he  had  sold  them  at  home 
lie  would  have  realized  a  profit  of  8%  ;  how  mucK  were 
they  sold  below  the  trade  price  at  homo  ? 
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XLYL. 
W.    E.    TiLLET,    B.    A. ^BOWMANVILLB    HiGH    ScHOOL. 

1.  Find  the  cost  of  enclosing  with  a  stone  wall  10 
ft.  high,  2 1  ft.  thick,  an  acre  in  the  form  of  a  square  at 
$2.25  per  perch  of  22^  cub.  ft. 

2.  A  person  sold  a  horse  gaining  11^%  of  the  pro- 
ceeds. Had  he  received  $35  less  he  would  have  lost 
0^%  .of  what  the  horse  cost  him.  Find  the  cost  and 
selling  price  of  the  horse. 

3.  A  merchant  marked  his  tea  at  a  profit  of  43^%, 
but  threw  off  5  cents  per  lb.  for  cash.  Ead  he  marked 
his  tea  5  cents  per  lb.  higher,  and  then  thrown  off  10% 
for  cash  he  would  have  gained  2^%  less  on  his  outlay. 
Fmd  tlie  cost  and  marked  price  of  tea  per  lb. 

4.  B  invested  $5000  in  8%  accumulating  stock  at 
112,  on  which  nothing  had  been  previously  paid,  secur- 
ing $8000  stock.  Four  months  afterwards  he  jiaid  in 
$2000.  Two  months  after  he  made  the  second  pay- 
ment, and  just  after  the  dividend  had  been  declared  ho 
paid  up  the  balance.  Find  amount  of  last  i)aymeut 
and  Viie  rate  %  per  annum  which  B  received  for  bis 
money.  ' 

6.  I  bought  $10000  stock  through  an  agent  who 
cliargcd  mo  ^  %  for  buying.  Had  the  stock  been  quoted 
6%  higher,  and  liad  I  also  bouglit  through  an  agent  at 
^%,  1  should  have  received  $588 j^  less  stock  on  the 
game  outlay.  Find  the  piico  of  the  stock  in  the  first 
case. 

6.  My  purso  and  tlie  money  in  it  are  worth  $128. 
J^  I  apoud  8%  of  my  money  and  sell  the  purse  for  6 
♦  iiucrt  itH  value  I  shall  thou  have  $150.40.  Find  fb" 
vnluu  of  iiiy  purno. 
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7.  A  mercliant  bouglit  a  quantity  of  goods  for 
^4324.80,  on  which  he  is  allowed  3  months'  credit,  and 
immediately  sold  them  for  $5300  on  a  note  of  8  mos. 
lie  at  once  had  the  note  discounted  at  the  bank  (no 
days  of  grace)  at  O/"  per  annum.  How  much  %  of  his 
net  investment  did  he  gain,  money  being  worth  8%'  per 
annum,  and  how  much  would  he  have  saved  if  the  note 
had  been  discounted  at  true  discount. 

8.  If  the  par  of  exchange  be  4«.  3J.  English  for  the 
American  dollar,  but  if  an  American  bill  of  exchange 
for  $180  be  negotiated  in  London  for  £35,  how  much 
per  ceut.  is  the  course  of  exchange  below  the  par  of  ex- 
change. 

9.  A  merchant  bought  2  bbls.  of  beer  and  3  hhds. 
of  wine.  He  sold  the  wine  at  a  profit  of  17^%  by  which 
the  profit  on  two  gals,  of  wine  is  equal  to  the  cost  price 
of  one  gal.  of  beer.  He  sold  the  beer  at  a  loss  of  5%, 
but  on  the  sale  of  the  whole  made  a  gain  of  $27.20 
Find -cost  price  of  wine  and  beer, 

10.  At  what  %  advance  on  cost  must  a  Eier- 
chant  mark  his  goods  so  that  after  allowing  12%  of  his 
Qales  for  bad  debts,  an  average  credit  of  4  mos.  and  15% 
of  cost  of  the  goods  for  his  expenses,  ho  may  make  a 
clear  gain  of  9%  on  first  cost  ot  tue  goods,  money  being 
worth  8%  per  annum  ? 

XLYH. 

1.  John  D.  Ham,  of  the  yillago  of  Newburgh,  has  a 
farm  adjoining  the  town  of  Napanee,  containing  ^1^-^:^ 
acres,  which  he  wishes  divided  into  square  lots  of  the 
largest  size  possible.  The  farm  is  rectangulai',  its 
length  being  to  its  breadth  as  4^  to  1.  How  many  lots 
will  he  have,  and  what  the  area  of  caali  lot  in  rods  ? 
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2.  If  the  simple  interest  on  a  sum  of  money  for  i 

given  time  and  date  be  -,    of  the  principal,   show  tha 

a 

the  true  discount  is  r- 

a  +  o 

3.  Four  men,  A,  B,  C  and  D,  start  at  the  same  poin 
and  in  the  same  direction  to  travel  round  a  circulai 
island  10  miles  in  cu-cumforcnce,  till  they  are  all  toge 
ther  again.  A  makes  |^  of  a  revolution  in  a  day,  B  ^j 
C  ^\,  and  D  ^^.  How  many  miles  does  D  travel  mor( 
than  B  ? 

4.  The  difference  between  the  simple  interest  anc 
true  discount  on  a  certain  sum  for  8  years  8  months  ( 
days,  (=3-,;^  years),  at  A}  %,  is  $98.  What  is  th( 
sum  ? 

6.  A  lady  purchased  a  piece  of  cloth  at  80  cents  a 
yard,  and  lining  for  it  at  30  cents,  the  cloth  and  lininr 
containing  15  yards,  and  the  price  of  the  whole  was  $7. 
IIow  many  yards  were  there  of  each  ? 

6.  A  man  at  the  time  of  his  marriage  agreed  to  give 
his  wife  §  of  his  estate,  if  at  the  t:me  of  his  dcatli  he 
left  only  a  daughter ;  and  if  he  left  only  a  son  she 
should  have  ^  of  liis  property ;  but  as  it  happened  he 
left  a  son  and  a  daughter,  in  consequence  of  wliich  the 
widow  received  in  equity  $2400  less  tlian  she  would 
liavo  received  if  there  had  been  only  a  daughter.  What 
would  have  been  the  wife's  dowry  if  ho  had  left  only  a 

BOIl  ? 

7.  A  man  being  asked  the  time  of  day,  replied  that 
it  was  butwocn  C  and  0,  and  that  the  hour  hand  wanted 
an  much  of  being  at  the  point  6  as  the  minute  hand  had 
pUHHod  tbat  jioint ;  what  was  the  time  ? 

8.  A  alone  can  finish  a  piece  of  work  in  12  day;  li 
and  C  help  him  fur  a  certain  time,  B  quitting  5^  and  (J 
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2.V  clays  bofore  the  work  is  fini.sliecl.  How  many  days 
did  B  and  C  help  A,  provided  A's  efficiency  is  to  i>"s  as 
3:2,  andB's  to  C's  as  4  to  3. 

9.  What  must  I  ask  a  yard  for  silk  that  cost  me 
$1.50,  so  that  I  may  fall  10%  and  stiU  make  20%,  aUow- 
ing  10%  of  the  sales  for  bad  debts  ? 

10.  A  man  invests  a  certain  sum  in  Toronto  G% 
debentures,  selling  at  6%  discount,  and  $500  less  in 
Bank  of  Toronto  stock,  selling  at  5%  premium,  and  pay- 
ing yearly  dividends  of  10%.  Tlie  income  from  the 
Bank 'stock  is  $100  more  than  from  the  debentm-es ; 
hud  the  amount  of  stock  held. 

XLVIII. 

1.  Show  that  {32^^,-,'j-3,v}x{|Hf-^}x{iV  + 

2.  The  manufacturer  of  ari  article  makes  a  profit  oi 
10  %,  the  wholesale,  dealer  a  profit  of  15  %,  and  tlie 
retailer  makes  a  profit  of  25  %.  What  is  tlie  cost  oJ 
tho  manufacture  of  an  article  which  is  retailed  for  IG 
Bhilhugs  ? 

3.  Three  merchants  contributed  J,  \,  and  ^,  respect- 
ively, of  the  capital  for  a  commercial  adventm-e,  on  the 
condition  that  the  gains  should  be  divided  at  the  rates 
of  7,  5,  and  3  per  cent,  respectively,  on  the  sums  each 
had  contributed.  If  tho  gains  were  $1500,  what  was 
the  share  of  each  ? 

4.  If  pure  gold  be  worth  £i  per  ounce,  and  pure 
Bilver  5s.,  what  percentage  of  Tjopper  must  be  mixed 
with  pure  gold  in  order  that  the  value  of  a  given  quan- 
tity of  the  compound  metal  may  be  15  times  that  of  au 
equal  weight  of  a  mixed  metal  containmg  80  per  cent, 
of  pm"e  silver  ? 
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6.  If  20  men,  40  women,  and  50  cliildren  receive 
among  them  $1400  for  7  week's  work,  and  2  men  re- 
ceive as  much  as  3  women  or  5  children,  what  sum 
does  a  man,  a  woman,  and  a  child  recei  v^e  weekly  ? 

6.  If  the  atmosphere  were  of  the  same  density 
tliroughoxit  as  it  is  at  the  level  of  the  sea,  its  height 
would  be  2G253  feet ;  find  the  weight  of  air  which  sur- 
rounds the  earth,  having  given  that  875*1  cubic  feet  of 
air  weigh  as  much  as  "1  cubic  foot  of  mercury  ;  and  30 
cubic  inches  of  mercury  weigh  14-7  lbs. :  supposing 
the  earth  a  sphere  of  8,000  miles  in  diameter,  and  hav- 
ing given  the  content  of  a  sphere  equal  to  two-thirds  of 
its  circumscribing  cylinder,  and  the  area  of  a  cii'cle 
equal  to  8*1415926  times  the  square  of  the  radius. 

7.  The  estate  of  a  bankrupt  worth  $84000  is  to  be 
divided  among  four  creditors  ;  the  debts  due  to  A  and  B 
arc  as  2  :  8,  to  B  and  C  as  4  :  6,  and  C  and  D  as  6  :  7 : 
what  must  each  receive  ? 

8.  If  a  manufacturer  sell  an  article  of  which  the 
first  cost  is  $400,  to  a  wholesale  dealer  at  10  per  cent. 
profit,  tlie  wholesale  dealer  to  the  retailer  at  15  par 
cent,  profit,  and  the  retailor  to  the  consumer  at  30  per 
cent,  profit ;  what  sum  is  paid  by  the  consumer  as  pro- 
fits in  addition  to  the  first  cost  of  the  article  ? 

9.  Paper  money  is  at  a  discount  of  20  per  cent.  A 
man  buys  goods  marked  £6  10/j.  (paper  money),  and 
tenders  that  sum  in  gold.  How  much  paper  money 
miiHt  ho  roccivo  in  change,  6  per  cent  being  allowed  for 
]trcricnt  payment  ? 

10.  Tlio  sides  of  a  riglit  angled  triangle  are  8,  4, 
•nd  5 ;  find  the  length  of  the  perpendicular  from  the 
hjjbt  uu;;lo  on  the  liypotlieuutie. 
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XLIX. 

1.  A  teacher  spends  |  of  his  salary  in  hoard  for  him- 
self and  family,  -j^  in  clothing  himself,  his  wife's  clotli- 
iag  costs  ^  as  much  as  his  own,  his  daughters*  i  as 
much  as  his  wife's,  his  son's  ^  as  much  as  his  daug,hter'8, 
and  he  lays  hy  $115.     What  is  his  salary  ? 

2.  Three  merchants  have  a^  interest  in  a  steam 
vessel ;  A  puts  in  $900  for  six  months  ;  B,  a  sum  un- 
known, for  12  months;  C,  $640  for  a  time  not  known 
when  the  accounts  were  settled ;  A  received  $1200  for 
his  share,  stock  and  profit ;  B,  $2-100  for  his,  and  C, 
$1040  for  his.     What  was  B's  stock,  and  C's  time  ? 

3.  I  wish  to  line  the  carpet  of  a  room,  GJ  yards  long 
and  5^  yards  wide,  with  duck  J  wide.  How  many  yards 
ot  Imiufr  must  1  purchase,  ii  ic  will  shrink  4%  in  length, 
and  5%  in  width  ? 

4.  If  a  merchant  wishes  to  draw  $1275  at  the  hank, 
for  what  sum  must  he  give  his  note  at  GO  days,  dis- 
counting at  ,6%  ? 

5.  I  received  an  8%  dividend  on  hank  stock,  and  in- 
vested the  money  in  the  same  stock  at  80%.  My  stock 
having  increased  to  $13,750 ;  what  was  the  amount 
of  my   dividend  ? 

G.     4  of  'j"  of  what  numhor,  diminished  by  -^ -'•  ''- 

leaves  '^   *1^^-  ? 
(4^)  — 1 

7.  A  man  purchased  a  farm  for  $3000,  and  agreed 
to  pay  principal  and  interest  in  4  equal  annual  instal- 
morts.     What  was  the  annual  payment  interest  being 

(-;  ?  '       ■ 

8.  At  a  certain  time  between  one  nn.l  two  o'c-lxk 
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the  minute  Imiid  is  between  2  and  3,  and  ivithin  an 
lionr  the  hands  will  exactly  change  places.  What  is  the 
fnst  mentioned  time. 

9.  Four  towers — ^A  125  feet  high,  B  25  yards  high, 
C  IGO  feet  high,  and  D  70  feet  high — stand  upon  the 
.same  plane ;  B  directly  south,  and  40  rods  from  A  ;  C 
cast  fi-om  B  ;  and  D  south  from  C.  The  distance  from 
A  to  C  plus  the  distance  fi-om  C  to  B  is  4^  a  mile,  and 
the  distance  from  D  to  B  is  82^  yards  farther  than  the 
distance  from  C  to  D.  Kequired  the  length  of  a  line  to 
connect  the  tops  of  A  and  D. 

10.  A  gentleman  wishes  to  set  out  a  rectangular 
orchard  of  12G0  trees,  so  placed  that  the  number  of 
jows  shall  be  to  the  number  of  trees  in  a  row  as  5  to  7. 
If  the  trees  are  8  yards  ax^aa-t,  Low  mucli  ground  wiJJ 
the  orcliard  occupy  f 
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1.  Sliow  liow  to  find  the  least  common  multiple  of 
two  or  mo'e  fractions.  A,  B,  and  C  start  at  a  given 
place  to  travel  round  an  island  120  miles  in  circumfer- 
ence, A's  rate  is  5^  miles  a  day,  B's  8^,  C's  9| ;  in 
what  time  will  they  all  be  together  again  ? 

2.  Prove  the  rule  for  finding  tlie  present  worth  of 
a  sum  of  money,  payable  at  a  future  time,  without  in- 
terest. Bought  a  farm  for  $5928.24  cash,  and  sold  it 
for  $7330.40,  payable  in  18  months  ;  what  was  the 
cash  gain,  money  being  worth  8  per  cent.  ? 

8.  Paid  30°/o  duty  on  a  watch,  and  sold  it  at  a  loss 
of  5%  ;  but  had  it  been  sold  for  $21. OG  more,  there 
would  have  been  a  gain  of  8^%  ;  find  the  cost  price. 

4.  Distinguish  specific  and  ad  valorem  duties.  A 
quantity  of  raisins  invoiced  at  $877,  cost  $990.25  in 
store,  after  paying  duty  and  §1G.12  for  freight ;  find 
rate  of  duty. 

5.  On  what  principle  is  the  common  rule  for  cnua- 
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tion  of  payments  baceJ  ?  Bought  goods  as  follows  : 
1st  April,  $uGO  ou  B  montlis  ;  $600  on  4  months  ;  $400 
on  5  months  ;  pud  $1120  on  6  months  ;  find  equated 
time  of  payment. 

G.  Define  a  logaiithm  ;  state  the  properties  by  which 
they  facihtate  arithmetical  calculations.  The  log.  of  2 
is  -3010300,  and  log.  of  3  is  -47711113 ;  find  the  log. 
of  l^(v/^2  X  ayj-.^  4yi)|. 

7.  A  merchant  in  N.  S.  wished  to  pay  $10,000 
gi-eenbacks  to  another  in  Boston,  where  gold  was  131 
and  N.  S.  cy.  181 ;  how -much  did  ho  gain  or  lose,  if, 
instead  of  reuiitting  N.  S.  cy.,  he  remitted  American 
gold,  purchased  in  N.  S.  at  a  premium  of  3  per  cent.  ? 

8.  On  what  condition  do  the  respective  shares  of 
profit  and  loss  in  partnership  depend  ?  A,  1^,  and  C 
invest  in  business ,  B  puts  in  his  capital  for  4  months, 
and  claims  ^  of  the  profits ;  C's  capital  is  in  8  montlis, 
and  D  invests  $7000  for  G  months,  and  claims  4  of  the 
profits ;  how  much  did  B  and  G  put  in  ?  .  Explain  your 
work  fully. 

9.  A  triangle,  altitude  40  yards,  is  bisected  by  a 
lino  drawn  parallel  to  the  base  ;  find  the  perpendicular 
distance  between  the  base  and  the  dividing  hne. 

'  10.  Find  tlie  area  of  an  ellipse,  whose  axes  are  2G 
<clmin8  and  22  chains  40  links. 

11.  The  transverse  and  conjugate  axes  of  a  prolate 
Rl)Iicroid  are  10  kej,  and  7  feet ;  find  the  volume. 

12.  Into  a  conical  glass  (full  of  water),  whoso  hoiglit 
is  7  inches,  and  diiimctor  across  tlie  top  G  iuclics,  a 
Hpliore  of  iron  is  gently  lei  fall,  of  such  a  size  that  the 
I»lnno  of  the  glass's  edge  is  tangent  to  it ;  •  liow  much 
wutur  will  remain  in  the  glas:)  ? 


I 
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II. 

Ajgust,  1871. 

1.  FinJ  G.  C.  M.  of  8,  4  J,  4  J,  ^^,  giving  reasons  foi 
the  work. 

2.  Prove  that  a  vulgar  fraction  will  produce  a  finite 
decimal,  or  a  pure  cii'C.  decimal,  or  a  mixed  circ.  deci- 
mal, according  as  its  denominator  has  only  the  factors 
cf  10,  none  of  sitch  factors,  other  factors  also  ;  and  that 
the  number  of  finite  figures  will  be  equal  to  the  greatest 
number  of  equal  factors,  2  or  6,  in  the  denominator. 

3.  State  the  different  cases  in  percentage.  To  each 
of  a  class  of  6  pupils  300  questions  were  proposed ;  tlie 
1st  answered  275,  the  2nd  2G0,  the  3rd  210,  the  4th 
200,  the  5th  210,  the  Gth  180 ;  what  was  the  standing 
of  the  class  ? 

4.  In  building  a  house,  I  prid  2^-  times  as  much  for 
material  as  for  labor ;  had  the  latter  cost  8%  more,  and 
the  former  10%  more,  the  whole  cost  would  have  been 
$2872.50  ;  find  the  actual  cost. 

6.  A  merchant  consigns  a  quantity  of  flour  to  an 
agent  in  Montreal,  who  charges  2^%  commission  for 
selling,  and  8^-%  for  buying,  with  instructions  to  invest 
the  proceeds  (after  deducting  his  commission  for  both 
transactions),  in  certain  goods ;  the  agent  sells  the 
the  flour  at  $6.25  a  bbl.,  and  invests  as  directed,  his 
entire  commission  being  $432 ;  how  many  bbls.  flour 
v.ere  consigned  ? 

0.  Define  the  terms  Company,  Corporation,  Charter, 
Film,  Joint  Stock,  Scrip.  I  had  $8000  Bank  of 
Toronto  stock  ;  when  at  a  premium  of  95%  a  new  issue 
of  stock  was  ordered,  giving  to  each  stockholder  at  a 
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premium  of  5%,  half  as  many  shares  as  he  aboafly 
possessed ;  the  market  vakie  of  the  stock  then  dediuctl 
15-1%-%.  ^^^  much  did  I  gain  or  lose  by  not  selling  out 
yefore  the  new  issue  ?  ^ 

7.  Defme  the  tenns  Insurance,  Underwriter;,  Policy, 
Premium.  For  what  sum  must  I  insure  property  at 
ls%  ^o  cover  a  loss  of  $8955  ? 

8.  The  duty  on  certain  imported  goods  at  3G%  vras 
$i;)8,  an  allowance  of  15%  having  been  made  at  the 
Custom  House  for  damage  sustained  by  the  goods  after 
shipment.     What  was  the  invoice  (cost)  of  goods  ? 

9.  "  The  course  of  exchange  on  England  is  usually 
given  with  reference  to  the  old  ixir  of  exchange."  Ex- 
l)lain  this  statement ;  shew  that  when  sterling  money  is 
quotod  at  0J%  premium,  it  is  roally  at  par  according  to 
present  standard.  A  Bill  of  Exchange  on  Dublin  for 
£720,  cost  $8472 ;  find  the  course  of  exchange. 

10.  What  relative  quantities  of  sugar  at  7  cents,  8 
cents,  11  cents,  and  14  cents,  must  be  sold  to  reahze  an 
avt-riKje  price  of  10  cents  ?  Give  reasons  for  your  boIu- 
tion. 

11.  The  tliroe  sides  of  a  triangle  are  30,  40,  48  ;  find 
the  segments  into  which  the  base  is  divided  by  a  por- 
]iendicular  \i\yor\  it  from  the  vertical  angle. 

12.  If  it  cost  $75  to  inclose  a  circular  pond  contain- 
in;?  8  A.  2  U.  0  P.,  liow  much  will  it  cost  to  inclose  one 
of85  A.  IR.  aud-20r.  ? 

lU. 

DixmruEn,  1871. 

1.  Six  men  start  together  to  travel  in  tlio  same  di* 
reotiou  romid  au  island,  00  uiilt^s  in  circumference  ; 
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their  respective  rates  per  day  are  5,  G^,  7^,  8^,  9y,  anc 
lOi  miles.  In  how  many  days  will  they  all  be  togethei 
again  ? 

2.  A  Note  of  $2,000,  drawn  at  60  days,  payable  al 
the  Bank  of  Toronto,  is  discounted  by  a  broker,  at  2  ^ 
a  month ;  what  rate  of  interest  does  he  make  on  his 
money  ?     Explain  the  analysis.  * 

3.  Show  how  to  find  the  amount  of  a  sum  of  mone^y 
at  compound  interest,  for  a  given  time  and  rate. 

4.  City  of  Toronto  6  '/<>  debentures  having  six  years 
to  run,  are  offered  for  sale  ;  what  price  shall  I  jmy  in 
order  to  realize  10  "/.  on  my  investment. 

6.  Define  a  logarithm  ;  what  is  the  log.  of  2187  to 
base  3  ?  Given  log.  2  =-301030,  and  log.  7  =  -815098, 
find  log.  of  -0035. 

C.  A  man  bought  a  farm  for  $5,000,  and  agreed  to 
pay  principal  and  interest  in  four  equal  annual  pay- 
ments; find  the  annual  payment,  interest  behig  at  (J  /'». 

7.  A,  B,  and  C,  form  a  partnership  with  a  joint 
stock  of  $12,000;  A's  stock  continues  in  trade  six 
months,  B's  eight  months,  and  C's  twelve  months. 
A's  gain  is  $1,300,  B's  $1,500,  and  C's  $1,800;  what 
stock  did  each  put  in  ? 

8.  At  what  advance  on  cost  must  a  merchant  mark 
liis  goods  so  that  after  allowing  6  %  of  his  sales  for  bad 
debts,  7  %  of  the  cost  for  expenses,  and  an  average 
credit  of  G  months  (money  being  worth  G  %),  he  may 
make  a  clear  gain  of  15  %  on  the  first  cost  of  the  goods  ? 

9.  Find  the  present  worth  of  $520.12^-,  due  nine 
months  hence,  supposing  4  per  cent,  stock  to  be  at  92. 

10.  A  society  collected  among  themselves  a  fund  of 
£413  86-.  dd.,  each  person  paying  as  many  pence  as 
there  were  members.     Find  the  number  of  members. 
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11.  How  nmcla  less  will  it  cost  to  fence  40  ncres  ol 
land  in  the  form  of  a  square,  than  in  the  form  of  a  rec 
tangle  of  which  the  length  is  2^  times  the  breadth,  the 
fence  costing  $2.25  per  rod. 

12.  Find  the  radius  of  the  greatest  sphere  that  can 
be  inscribed  in  a  right  cone  whose  height  is  12  inchea 
and  base  diameter  8  inches. 

IV. 
July,  1872. 

1.  A  company  with  a  capital  of  $2,000,000,  paid 
7  %  to  the  shareholders ;  afterwards  a  new  issue  of 
stock  was  ordered,  and  the  profit  to  be  divided  became 
six  times  as  much  as  at  first,  yet  tiie  company  could 
pay  only  8  %  dividends ;  find  amount  of  new  stock 
issued. 

2.  A  produce  dealer  bought  grain  by  measure  and 
Bold  it  by  weight,  gaining  thereby  2  %  in  the  number  of 
bushels;  he  sold  at  a  price  6%  in  advance  of  his  buying 
price,  and  received  the  sum  ef  $5000.  What  did  the 
giaiu  cost  him  ? 

8.  Bouglit  830  gallons  of  molasses  at  87|  cents  a 
gallon,  Olid  paid  $7.50  for  freight;  if  5%  be  allowed  for 
Ica'iage,  4  %  of  tlie  sales  for  bad  debts,  and  1  /•  of  the 
rt'Uiaindcr  for  collecting,  what  selling  price  per  gallon 
will  yield  mo  a  net  gain  of  25  %  on  the  whole  cost  ? 

4  A  grocer  buys  tea  at  $1.20  a  pound,  and  also 
jMnnu  lit  80  cents,  and  mixed  them  in  sucli  a  proportion 
thai  by  Kolling  the  tnixturo  at  $1.05  a  pound,  he  gains 
SiU;f> ;  ill  what  proportion  did  he  mix  the  tea  ? 

6.  A  debt  is  to  bo  discharged  nt  the  expiiation  of  0 
monthg,  i  ci  it  is  ]iaid  innnodiatcly,  |  in  C  noutlis; 
fthuu  0U(;lit,tlic  buhiuce  to  be  paid  ? 
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G.  A  and  B  do  a  work  in  12  days,  B  and  C  in  18 
days,  A  and  C  in  80  days  ;  all  work  together  for  5  days 
and  then  A  leaves  ;  th»3  other  two  go  on  for  C  days  and 
then  B  leaves.  In  lio'.v  many  days  will  C  finish  the 
work  ? 

7.  The  population  of  a  country  would  increase  an- 
nually 5%,  were  it  not  that  emigration  annually  carricp 
off  i%  of  the  people ;  what  will  be  the  increase  %  in 
tlie  popidation  after  5  years  ? 

8.  I  place  a  straight  pole  upon  the  bottom  of  a 
pond,  so  that  it  emerges  pei-pendicular  to  the  surface  of 
tlie  water,  and  mark  a  point  G  incJies  above  the  surface ; 
then  gently  declining  the  pole  (keej)ing  its  lower  end 
fixed  upon  the  bottom)  from  its  upright  position,  I  find 
that  the  mark  becomes  just  submerged  at  the  distance 
of  40  inches  from  the  pole's  first  position  ;  find  the 
depth  of  the  water. 

9.  The  two  sides  of  a  triangle  are  20  and  30  rods 
respectively,  and  the  base  40  rods ;  find  the  length  of 
tlie  line  joining  the  vertex  with  the  middle  point  of  the 
base. 

10.  Find  the  radius  of  a  sphere  whose  volume  is 
equal  to  the  sum  of  the  volumes  of  two  spheres  \v'hose 
radii  are  two  and  three  feet  respectively, 

V. 

December,  1872. 

1.  Prove  the  Eule  for  multiplication  of  decimals. 
Explain  the  contracted  method,  and  apply  it  to  find  the 
product  of  5-127578  and  ■0G9452G  ti'ue  to  six  places  of 
decimals. 

2.  A  person  increases  his  cauital  annuallv  20  nor 
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cent. ;  at  tlie  cud  of  three  years,  one  year's  interest  at 
8  per  cent,  on  tlie  accumulated  capital  is  $576.  "With 
what  capital  did  he  start  ? 

3.  Extract  the  square  root  of  -00093630.     Suppose 

you  point  thus :  '600930360  and  extract  the  square 
root,  find  the  quantity  (to  three  decimal  places)  which, 
multiphed  into  the  erroneous  result,  will  give  the  true 
result. 

4.  The  old  par  of  exchange  between  the  United 
States  and  Great  Britain  was  ^^1  =  ^4.441 ;  in  1834  the 
U.  S.  Congress  reduced  the  weight  of  the  ea^le  to  258 
grains,  and  in  1837  fixed  its  fineness  at  900  thousandths 
pure ;  the  mint  price  of  EugUsh  standard  gold  (22  car- 
ats fine)  is  £S  17s.  lO^t/.  per  ounce.  From  these  facts 
show  the  truth  of  the  statement,  "  By  the  new  par  of 
exchange  sterling  money  is  worth  9^  per  cent,  more 
than  by  the  old  par." 

6.  A  grain  dealer  laid  out  a  certain  sum  in  oats,  20 
per  cent,  more  in  barley,  and  25  per  cent,  more  in  wheat 
than  in  barley  and  oats  together  ;  he  sold  the  oats  at  a 
profit  of  10  per  cent.,  the  wheat  at  a  profi'j  of  8  i)cr 
cent.,  and  the  barley  at  a  loss  of  6  per  cent.,  and 
reco  vcd  altogether  $2599.  Find  the  amount  invested 
iu  each  kind  of  grain. 

6.  If  8  men  and  4  boys  earn  $25.20  in  8  days ;  and 
6  men  and  2  boys  earn  $22.80  in  2  Caj  ;  find  the 
amoant  earned  by  a  man  and  a  boy  iu  ci.o  vlay. 

7.  A  porson  ships  1200  barrels  of  flour  to  a  com- 
miHsion  merchant  in  Montreal,  who  agrees  to  sell  it  on 
a  commiHHion  of  2J  per  cent,  lie  is  instructed  to  pay 
tliu  fioight  cliargoH,  wliicli  amount  to  5  per  cent,  on  the 
entire  sum  naii/ed  for  the  flour,  deduct  his  commission 
ol  8  por  cent.,  and  then  invest  the  balance  in  Bank  of 
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Montreal  stock  on  a  commission  of  3^  per  cent.,  which 
he  is  to  take  out  of  the  amount  in  hand.  His  entire 
commission  is  $472^  J.  At  what  price  per  harrel  is  the 
flour  sold  ? 

8.  A  merchant  added  every  year  50  per  cent,  to  liis 
capital,  with  the  exception  of  $1G00  which  is  annually 
withdrawn  for  expenses ;  at  tlie  end  of  four  years  his 
original  capital  is  quadrupled  :  find  its  amount.  What 
is  the  limit  of  the  rate  of  gain  in  order  that  the  other 
conditions  of  the  question  may  be  possible  ? 

9.  Find  the  sum  of  money  whose  true  discount  for 
one  year  at  10  per  cent,  is  greater  by  $8//^^  than  the 
sum  of  the  true  discounts  of  one-half  of  it  at  8  per  cent, 
and  the  other  half  at  12  per  cent,  for  one  year. 

10.  £6,000  is  invested  in  timber,  which,  at  the  expi- 
ration of  4  months,  is  sold  for  £G,420  :  the  4  per  cent, 
consolidated  funds  being  at  88|,  find  the  gain  per  cent, 
on  the  transaction. 

11.  The  diameter  of  a  circle  (radius =r)  is  produced 
until  the  part  produced  is  equal  to  tlie  radius,  and  from 
the  extremity  of  the  produced  line  tangents  are  drawn 
to  the  circle  ;  find  the  area  of  the  figure  formed  by  the 
tailgents  and  the  arc  which  they  intercept ;  find  also 
the  length  of  the  arc. 

YI. 

July,  1870. 

1.  Among  the  candidates  who  presented  themselves 
it  an  examination  for  first  class  certificates,  A  obtained 
35  per  cent,  of  the  aggregate  of  marks,  and  failed  to 
pass  ;  B  obtained  80  per  cent,  of  the  aggregate,  and 
dius  obtained  120  marks  more  tlian  the  required  mini- 
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mum  for  pass.  If  A  bad  made  240  marks  more  Tie 
would  have  just  reached  the  minimum  for  pass.  Find 
the  aggregate  of  marks  and  the  percentage  required -to 
pass. 

2.  A  person  in  London  owes  another  in  St.  Peters- 
burg a  debt  of  4G0  roubles,  which  must  be  remitted 
through  Paris ;  he  pa^s  the  requisite  sum  to  his  broker 
at  a  time  when  the  exchange  between  London  and 
Paris  is  23  francs  per  £1,  and  between  Paris  and  St. 
Petersburg  2  franss  per  rouble ;  the  remittance  is 
delayed  until  the  rates  of  exchange  are  24  francs  per  £1 
between  London  aud  Paris,  and  1^  francs  per  rouble 
between  Paris  and  St.  Petersburg  ;  what  did  the  broker 
gain  or  lose  by  the  transaction  ? 

3.  Prove  the  rule  for  finding  a  residue  of  figures  in 
the  extraction  of  the  square  root.  Extract  the 
square  root  of  7  to   10   decimal  places,   and  deduce 

v/7jM    78-1-2/7. 
V7-1' 

4.  A  person  starts  with  a  capital  which  produces 
him  4%  per  annum  compound  interest ;  he  spends 
yearly  a  sum  equal  to  twice  the  original  interest  on  his 
capital.  Find  in  how  many  years  he  will  be  ruined, 
Laving  given  log.  2--8010800.  log.  13=  1-1139434. 

5.  A  man  holds  three  notes,  the  first  for  $1000,  due 
April  1st ;  the  second,  $1000,  due  July  let ;  the  third, 
$1200,  due  September  1st :  he  has  them  exchanged  for 
two  othoni,  one  of  which  is  for  $2000,  payable  May  1st ; 
llud  when  the  other  note  matures. 

6.  If  the  cost  of  digging  a  trench  varies  as  the  pro- 
duct of  the  depth  to  wliich  it  is  sunk  aud  the  quantity 
of  uarth  thrown  out,  find  the  cost  of  digging  a  trench 
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270  feet  long,  6  feet  broad,  and  12  feet  deep,  liavini? 
given  that  a  trench  4  feet  broad  and  9  feet  deep  costs 
45  cents  for  each  yard  in  length. 

7.  An  insurance  company  issued  a  poUcy  of  insur- 
ance covering  SO"/"  of  the  estimated  value  of  a  ship  and 
cargo"  and  4J%,  and  immediately  re-insured  50%  of  the 
risk  in  another  company  at  3^%.  During  the  voyage 
the  ship  was  wrecked,  and  the  second  company  lost  $900 
more  than  the  original  insm-er ;  what  did  the  owners 
lose? 

8.  The  expense  of  constructing  a  railway  is 
$10,000,000,  of  which  40/»  is  borrowed  on  mortgage  at 
6%,  and  the  remainder  is  held  in  shares  ;  what  must  bo 
the  average  weekly  receipts  so  as  to  pay  the  sharehold- 
ers 5%,  the  working  expenses  being  G5%  of  the  gross 
receipts  ? 

9.  Three  persons,  A,  B  and  C,  form  a  partnership, 
contributing  to  the  common  capital  $3500,  $2200,  and 
$2500  respectively ;  at  settlement,  A's  gain  is  $1120, 
13s  $880,  and  C's  $1200:  g.vm  that  B's  stock  was  in 
the  business  two  months  longer  tlian  A's,  find  the  timo 
the  money  of  each  continued  in  trade. 

10.  If  gold  can  be  beaten  out  so  thin  that  a  grain 
will  foi-m  a  leaf  of  56  square  inches,  ho.v  many  square 
inches  of  such  gold-leaf  will  be  required  to  make  a  cubic 
inch,  the  weight  of  a  cubic  foot  of  gold  being  su2)posLd 
to  bo  1200  lbs.  Avoirdupois  ? 

11.  The  sides  of  a  triangle,  ABC,  are  25,  80  and 
85  feet  respectively  ;  on  these  sides  external  squares  are 
described,  ACDE,ABKH,  BCGP:  lind  the  ag- 
gregate area  of  the  squares  described  on  the  lines  G  H, 
K  D,  E  F. 
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12.  The  sides  of  a  rectangle  have  to  each  other  the 
ratio  of  1 :  ^3  ;  and  a  perpendicular  is  let  fall  from  one 
of  the  angles  upon  the  diagonal :  find  in  what  ratio  the 
diagonal  is  divided. 

vn. 

December,  1873. 

1.  A  person  asked  for  a  lot  of  land  40  per  cent. 
more  than  it  cost  him,  bxit  finally  reduced  his  price  15 
))ci-  cent.,  gaining  en  the  whole  $1000  ;  for  how  much 
did  he  sell  the  laid  ? 

2.  A  Washington  despatch  to  the  Globe,  September 
14,  says:  "  Explanation  is  made  to  the  Treasury  Dc- 
l^ai  tment  that  the  Coinage  Act  of  1873,  by  which  the 
value  of  the  pound  sterling  was  altered  fiom  $4.84  to 
$i.86C5,  will  increase  the  protective  duties  upon  the 
Jmi)oits  from  Great  Bii tain  to  the  United  States  by  a 
little  more  than  one-half  of  one  per  cent."  Explain 
this  statement,  and  find  exactly  the  increase  per  cent. 
referred  to. 

8.  iTho  diflference  between  the  true  and  tlie  bank 
discount  of  a  note  of  $5300,  payable  in  9  months,  is 
§18.     Find  the  rate  per  cent. 

4.  A  speculator  gained  25  per  cent,  on  three-fourt!is 
of  luH  investment,  and  h)st  10  per  cent,  on  the  rcmahi- 
dor,  aud  his  net  profits  were  $1000  ;  what  woidd  have 
been  tlio  result  liad  he  lost  10  percent,  on  three-fourths 
of  hifl  Lnvoatmout,  aud  gained  25  per  cent,  on  the  rc- 
luuiudcr  ? 

C.  A  banker  in  Toronto  remits  $10,000  to  Liver- 
fool  ttH  follows  :  First  to  Piviis,  at  5  francs  40  centimes 
^  a.  yl  ;    tliLncc  to  lliLiubm-;.;,   at  185  francs   per  100 
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niavcs  ;  tlience  to  Amsterdam,  at  ITj  stivers  per  marc; 
tliouce  to  Liverpool,  at  220  stivers  per  pound  sterling ; 
how  much  sterlinjj  money  will  ho  have  in  bank  at 
Liverpool,  and  what  will  be  his  gain  over  direct  ex- 
change at  10  per  cent,  premium  ? 

G.  A  merchant  buys  on  January  1st  a  quantity  of 
coffee  at  25  cents  a  pound,  and  another  quantity  at  20 
cents,  and  chicory  at  8  cents  a  pound.  On  April  1st  he 
mixes  them  together  in  the  proportion  of  two  parts  of 
the  better  coffee  to  three  parts  of  the  poorer  and  five 
parts  of  chicory,  and  immediately  sells  half  the  mixture 
at  18  cents  a  pound.  On  1st  July  he  finds  half  the  re- 
maining stock  damaged  in  consequence  of  a  leak  in  his 
warehouse,  and  sells  out  the  damaged  pai-t  (12,700  lbs.) 
at  7  cents,  and  at  the  end  of  the  year  he  sells  the  re- 
mainder, money  being  wortli  7  per  cent,  during  the 
year,  and  rent  of  warehouse  being  $200,  payable  at  the 
cud  of  the  year  ;  what  must  he  get  per  pound  for  the 
portion  last  sold  in  order  to  make  5  per  cent,  on  the 
whole  cost  at  the  end  of  the  year  ? 

7.  Three  men  form  a  partnership  :  A's  money  Y»as 
in  8  mouths,  and  he  received  $500  of  the  profits  ;  B"s 
was  in  9  months,  and  he  received  $3G0  of  the  profits  ; 
and  C's  was  in  10  months,  and  he  received  $800  of  the 
profits  ;  find  the  capital  each  put  in. 

8.  A  mortgage,  dated  1st  January,  1872,  payable 
in  tliree  equal  annual  payments  of  $200  each,  with  in- 
terest, payable  half-yearly  at  0  per  cent.,  is  sold  on  the 
Ist  July,  1872;  what  sum  must  the  purchaser  pay  so 
that  the  investment  may  be  worth  8  per  cent.  ? 

0.  Two  circles  of  given  radii  touch  externally,  and 
r.  common  tangeiit  is  drawn  intersecting  the  line  joiii- 
iug  tbeir  centres  in  P.     If  tlie  tangent  touch  the  ciiclus 
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in  Q,  R,  respectively,   find  tlie  area  of  tlie  rectangle 
contaiued  by  PQ,  PR. 

10.     Find— 

(1)  The  area  of  a  quadrant  whose  radius  is  4  rods. 

(2)  The  sohdity  of  a  cone  whose  altitude  is  6  feet 
and  chcumference  of  base  7  feet. 

(3)  The  surface  of  a  sphere  5  feet  in  diameter. 

(4)  The  length  of  the  side  of  a  cubical  vessel  that 
shall  contain  thi-ee  times  as  much  as  one  whose  side  is 
2  feet. 

vin. 

June,  1874. 

1.  Express  16  X  l-  _  __L__,  __1_  _  ._?_  . 

1       4    • 

Ac,  I in  decimals  accurately  to  five  places. 

J     239  ''  ^ 

2.  A  person  annually  increases  his  capital  20%,  less 
a  yearly  expenditure  of  ^500.  At  the  end  of  four  ycais 
hiH  capital  amounts  to  $18,062 ;  find  his  origiual  capi- 
tal. 

8.  Having  sold  a  quantity  of  flour  on  a  commission 
of  8  %,  and  invested  the  proceeds  in  tea  on  a  commis- 
sion of  2  %  on  tlio  price  paid  for  the  tea,  I  iind  my  wliole 
oommisbiou  is  $260.  Find  (1)  the  amount  received  for 
tho  flour ;  (2)  the  sum  mvested  in  tea. 

4.  The  present  worth  of  a  debt  duo  at  a  future  time, 
AH  found  by  tlie  common  method  (bank  discount),  will 
not  amount  to  tho  debt  if  invested  for  tho  given  iinio 
and  rate.  Show  that  tiie  error  vaiics  exactly  as  tho 
square  of  the  time. 
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n.  If  the  increase  in  the  number  of  male  ami  female 
criminals  be  1-8  per  cent.,  while  the  decrease  in  the 
number  of  males  alone  is  4-G  per  cent.,  and  the  increase 
in  the  number  of  females  is  9*8  per  cent.  Compare  the 
number  of  male  and  female  criminals  respectively. 

G.  An  insolvent  compounds  with  his  creditors  for 
G5  cents  in  the  dollar,  and  has  $2,000  left.  If  he  had 
made  an  assignment  and  surrendered  all  his  assets  to 
liis  creditors,  they  would  have  reaUzed  69  cents  in  the 
dollar,  after  paying  the  expenses  of  the  insolvency, 
amounting  to  8  %  of  the  whole  estate.  Find  the  assets 
and  liabilities  of  the  insolvent. 

7.  A  loan  of  $1,000  is  to  be  repaid  in  3  years,  in 
half-yearly  payments  ;  interest  being  10  %  per  annum. 
Find  the  amount  of  each  instalment. 

8.  A  man  invests  $10,000  equally  in  shades  of  two 
banks.  The  shares  of  the  one  are  at  3  %  discount,  and 
of  the  other  at  5  °/o  premium ;  the  price  of  stock  in  the 
former  suddenly  rises  7  f;  and  that  in  the  latter  falls 
G  %  lower  than  when  the  purchase  was  made ;  if  the 
man  now  sells  out  what  will  he  gain  or  lose  ? 

9.  Examine  the  following  solution  of  question  3, 
giving  a  proof  of  its  validity  or  fallacy:  250-i-'0o  = 
6000  :  6000-1-2  per  cent,  of  it  =  5100  =  amt.  received 
for  the  flour ;  6000-3  per  cent,  of  it  =  4860  =  amt.  paid 
for  the  tea. 

10.  In  a  certain  lake  the  tip  of  a  lotus  bud  was  seen 
9  inches  above  the  surface  of  the  water ;  forced  by  the 
v,'ind  it  gradually  advanced,  and  was  submerged  at  the 
distance  of  36  inches.     Compute  the  depth  of  the  water. 

11.  (a)  A  field  (rectangular)  contains  27a.  3r.  8p., 
and  ratio  of  its  length  and  breadth  is  21  :  13.  How 
many  rods  of  fence  will  be  required  to  enclose  it  ? 
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(h)  A  stone  20  in.  long,  15  in.  broad,  and  8  in.  tliick, 
weighs  217  lbs. ;  find  the  dimensions  of  a  similar  stono 
weighiug  1,125  lbs. 

IX. 

July,  1874. 

1.  A  merchant  sold  f  of  a  lot  of  tea,  at  a  loss  of  12^ 
per  cent.,  ^  the  remainder,  at  a  loss  of  15  per  cent.,  but 
reaUzed  a  profit  of  40  per  cent,  on  what  he  had  left :  if 
he  had  received  ^25  more  on  this  last  sale,  he  would 
have  gained  3J  per  cent,  on  the  whole.  Find  the  xnime 
cost  of  the  tea. 

2.  Shew  how  to  find  the  G.  C.  M.,  and  the  L.  C.  M., 
of  two  or  more  fractions  in  their  lowest  terms. 

0.  An  ad  valorem  duty  of  15  per  cent,  is  charged  on 
a  certain  class  of  manufactured  goods,  yielding  a  reve- 
nue of  §210,000 ;  owing  to  a  clamour  for  "  protection 
to  our  infant  manufactures,"  the  duty  is  increased  to  25 
per  cent.,  in  consequence  of  which  the  consumption  of 
the  class  of  goods  in  question  is  diminished  in  the  ratio 
of  7:10,  and  the  goods  actually  imported  are  entered  at 
a  diuiiuished  price ;  the  revenue  on  this  class  of  goods 
being  now  $14,000  less  than  before  the  increased  duty 
was  imposed  ;  find  how  much  per  cent,  the  entered  value 
of  the  goods  has  been  diminished. 

4.  6  lbs.  of  coffee,  and  4  lbs.  of  tea,  cost  $4. GO ; 
there  is  an  advance  of  25  per  cent,  on  the  price  of  the 
coffee,  and  a  decline  of  18^  per  cent,  t.n  that  of  tea,  and 
ti  lbs.  of  the  former  and  4  lbs.  of  the  latter  still  cost 
$1.00.    Find  tbo  price  of  each  at  first. 

C.  Bhow  liow  to  solve  by  analysis  a  question  in  com* 
|)(>;ind  prujKji'tiou  : 
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If  50  guns,  firing  five  rounds  in  eight  minntcs,  Icill 
800  men  in  70  minutes,  how  many  guns  firing  eight 
rounds  in  10  minutes  will  kill  800  in  -50  minutes. 

G.  A  owes  B  a  sum  of  money  payable  at  the  end  of 
4  years ;  B  accepts  A's  ofi'er  of  immediate  payment 
of  the  amount,  less  mercantile  discount,  at  the  rate  of 
10  per  cent,  per  annum  ;  ho  loans  the  amount  received 
at  10  per  cent,  interest,  and  finds  that  if  he  had  waited 
for  payment  till  tiie  end  of  the  four  years,,  he  would  have 
been  $1G0  bettor  ofT.  Find  the  amount  of  A's  debt. 
The  other  conditions  being  supposed  the  same,  what 
would  B  have  lost  had  the  debt  been  payable  in  two 
years  ?    Eight  years  ? 

7.  5  men  all  stai-ted  together  to  travel  in  tlie  same 
direction  round  an  island  90  miles  in  circumference,  and 
continued  travelling  till  they  all  came  together  again. 
Their  respective  rates  were  5,  Gj,  7],  8\,  and  10.^  miles 
a  day.  How  many  miles  did  the  first  man  (whose  rate 
was  five  miles  a  day)  travel  ? 

8.  A  person  pays  $432  for  the  insurance  of  goods 
at  3f  per  cent.;  and  he  finds  that  if  the  goods  are  lost, 
he  Avill  receive  from  the  insurance  company  the  value  oi 
tlie  goods,  the  premium  of  insurance,  and  §40  besides, 
luud  the  value  of  the  goods. 

9.  I  borrow  $4500,  agi-eeing  to  pay  principal  and 
interest  in  four  equal  annual  instalments.  Find  the 
annual  payment,  interest  being  calculated  at  G  per  cent. 

10.  (1)  The  length  of  a  block  of  marble,  containing 
105  cubic  inches,  is  7  inches,  find  the  length  of  a  sinu- 
lar  block  containing  22,G80  cubic  inches. 

(2)  A  cono,  whose  slant  height  is  18  inches,  and  the 
ciicumiercuco  of  whose  base  is  80  mjhes,  is  divided  into 
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two  equal  parts  by  a  plane  parallel  to  the  base  :  find 
the  height  of  the  frustrum. 

X. 

December,    1871. 

1.  A  merchant  begins  business  with  a  certain  capi- 
tal ;  he  gained  20%  the  first  year,  which  he  added  to 
his  capital,  and  87.^%  the  second  year,  which  he  added 
to  his  capital ;  in  the  third  year  he  lost  40%,  and  found 
that  he  was  $?iOO  worse  off  than  when  he  began  busi- 
ness. Find  the  amount  of  capital  with  which  he 
b tar ted. 

2.  A  tradesman  deducts  from  his  prices  at  G  months, 
0  per  cent,  for  cash  and  4  per  cent,  for  three  months' 
credit.  At  his  six  months'  price  he  gains  30%.  What 
advance  on  the  cost  price  does  he  receive,  when  he  sells 
at  three  months'  credit,  an  article  tliat  for  cash  would 
bring  $4.70  ? 

8.  A  crew  can  row  up  a  stream  a  certain  distance 
iu  04'  and  back  again  in  60';  determine  the  distance, 
the  rate  of  the  stream  being  half  a  mile  an  hour. 

4.  A  fai-m  is  let  for  ^90,  and  the  value  of  a  certain 
number  of  quarters  of  wheat.  When  wheat  is  88  shil* 
lingH  a  quarter,  the  wbole  rent  is  15  %  lower  than  when 
it  iM  00  sliilUngs  a  quarter.  Find  the  number  of  quar- 
U'i'H  of  wheat  which  are  paid  as  part  of  the  rent. 

6.  Tiierc  are  two  sets  of  workmen ;  7  of  the  first 
and  4  of  the  second  can  do  a  certain  work  iu  0  days, 
while  6  of  the  first  and  0  of  the  second  can  do  it  in  5 
Ua.V8 — it  iH  n-qiiired  to  complete  tlie  work  in  4  days, 
mid  0  uf  the  iirbt  Hut  aro  employed.     Find  the  least 
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nunil)cr  of  the  second  sot  that  must  be  addad  to  com- 
plete tlio  work  ill  the  specified  time, 

0.  A  municipality  borrows  $20,000,  payable  in  10 
years.  Obtain  an  expression  for  the  tax  annually  to  be 
raised  and  deposited  as  a  sinking  fund,  so  that  at  the 
end  of  the  time  the  debt,  principal  and  interest  shall 
b3  liijuidated — money  to  boar  interest  at  G  per  cent. 

7.  Apply  the  contracted  methods  to  lind  the  product 

of  24. G3  and  .2337  correct  to  six  places  ;  and  the  quo- 
tient of  8.12il  by  4.4208  correct  to  three  i)lace3  of 
decimals. 

8.  If  14  oxen  eat  2  acres  of  grass  in  3  weeks,  and 
10  oxen  eat  G  acres  in  9  weeks,  how  many  oxeii  will 
cat  24  acres  in  G  weeks,  the  grass  on  each  acre  being 
e;iual  at  first,  and  growing  uniformly  i 

9.  Two  men  form  a  partnersliip  for  7  years ;  A  is 
to  have  37A  A  of  the  net  annual  profits  for  the  first  half 
of  the  time,  and  50  %  of  them  for  the  remaining  half ; 
after  4^  years  the  annual  profits  increased  in  the  ratio 
of  7  to  6,  owing  to  a  reduction  of  duties,  and  at  tlio 
same  time  an  income  tax  of  2  j  \  %  was  imposed  ;  at  tho 
close  of  the  partnership  A's  share  of  tlie  total  net  pro- 
fits was  $17,180,  Find  the  annual  profits. of  the  busi- 
ness during  the  first  4^  years. 

10.  (1)  The  sides  of  a  triangle  are  9  chains  62  links, 
G  chains  88  links,  and  7  chains  20 links;  find  its  area. 

(2)  Find  area  of  ellipse,  axes  33  feet  5  inches  and  20 
feet  3  inches. 

(3)  Find  contents  of  frustrum  of  a  cone,  diamotor  of 
larger  end  being  2^  inches,  of  smaller,  1  inch,  and 
depth  5-inches. 
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XI. 
JONE,    1875. 

1.  A  grocer  buys  150  lbs.  of  colTce  at  14  cts.  per  lb., 
and  39  lbs.  of  chicory  at  6  cts.  per  lb.  ;  lie  pays  au  im- 
port duty  of  12  yo  ad  valorem,  and  mixes  them  and  sella 
the  mixture  at  25  cts.  a  pound,  gaining,  by  use  of  a 
false  balance,  |  oz.  on  every  apparent  lb.  sold.  Find 
the  profit  per  cent,  made  on  his  outlay. 

2.  When  U.  S.  6's  5-20  are  quoted  107^  in  New 
York,  and  70^  in  Loudon,  gold  being  at  a  premium  of 
89  %,  and  exchange  on  London  9  J  % — how  much  is 
saved  by  buying  U.  S.  bonds  to  the  amount  of  $20,000 
in  the  better  market  ? 

8.  $73  is  due  April  5th,  $145  May  8th,  and  $000 
July  14th ;  determine  the  time  at  which  they  all  Avith 
absolute  jsutice  should  be  paid  together,  allowing  in- 
terest at  5  per  cent. 

4.  Show  that  a  broker  by  employing  banic  instead 
of  true  discount  increases  his  discount  rt  per  cout.,  where 
r  it)  the  rate  per  cent,  and  t  is  the  time. 

5.  An  importer  purchased  goods,  paying  freight 
10  i>  and  duty  20  %  on  the  original  outlay ;  he  was 
obliged  to  sell  the  goods  at  a  loss  of  20  %  ;  but  had  ho 
received  $685  more  than  be  actually  sold  them  for,  he 
would  have  made  a  profit  of  4  %.  Find  the  original 
O08t  of  the  goods. 

0.  A  market  boy  received  800  oranges  to  sell  on 
eommission  ;  ho  was  to  receive  1^  cents  for  each  orange 
ho  lolJ,  and  was  to  pay  4  J  for  each  orange  he  ate ;  he 
ivccivcd  $2.88.     How  many  oranges  did  he  sell  ? 
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7.  It  is  agreed  tliat  the  rent  of  a  farm  shall  consist 
of  a  fixed  sum  together  with  a  certain  number  of  bush- 
els of  wheat ;  when  wheat  is  5G^.  a  quarter,  the  rent  is 
£250  ;  when  wlieat  is  GOs.  a  quaiter,  the  rent  is  £200  ; 
what  will  be  the  rent  when  wheat  is  80«.  a  quarter  ? 

8.  Three  boys,  A,  B,  C,  were  employed  to  hoe  afield 
of  corn  for  $50.50 ;  A  could  hoe  4^  rows  per  hour, 
B  3i  rows  per  hour,  and  C  2^  rows  per  hour;  it  so 
happened  that  when  all  first  came  to  the  end  of  a  row 
at  the  same  instant,  the  work  was  completed.  How 
long  were  they  at  work,  and  how  much  in  equity  ought 
each  to  receive  ? 

9.  A  consignor  sends  1000  bbls.  of  flour  to  a  com- 
mission merchant,  with  instructions  to  sell  it  and  remit 
the  net  proceeds  by  draft.  The  consignee  pays  freight 
and  expenses,  $240.80 ;  sells  the  flour  at  $8.50  per 
barrel;  charges  2^  %  commission,  and  pays  |  %  pre- 
mium for  diaft ;  how  much  does  the  consignor  receive  ? 

10.  A's  money  is  75  %  of  B's ;  if  A's  money  together 
wltli  80  %  of  B's  be  put  on  interest  for  4  years  at  10  % 
per  annum  compound  interest,  the  amount  "svill  bo 
$14641.     How  much  has  each  ? 

11.  (a)  A  field  in  the  form  of  a  trapezoid  has  an 
avea  of  3  roods ;  the  perpendicular  distance  between  the 
parallel  sides  is  8  rods,  and  one  of  these  sides  is  18 
rods ;  find  the  other  parallel  side. 

(b)  If  a  spherical  shell  when  formed  into  a  solid 
ephere  be  equal  in  volume  to  its  own  cavity  ;  what  must 
be  the  thickness  of  the  shell  ? 


ip? 
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xn.  '^^  f 

July,  1875. 

1.  On  May  tlie  1st,  1875,  a  banker  discounts  a  r.ote 
of  $G00  at  8  per  cent.,  and  by  so  doing  receives  8^  per 
cent,  on  his  money.     Find  when  the  note  was  payable. 

2.  In  an  election  of  a  member  of  Parliament  10  per 
cent,  of  the  constitxiency  refused  to  vote  ;  of  two  candi- 
dates, one  received  47  per  cent,  of  the  votes  of  the  whole 
cnustituency,  and  was  elected  by  a  majority  of  80  ;  find 
the  number  of  votes  cast  for  each. 

8.  A  and  B  are  employed  upon  a  job  for  which  they 
arc  to  receive  $4.  A  begins  work  in  the  morning  half  an 
hour  before  B  ;  and  at  noon  the  amount  of  work  he  has 
accomplished  is  greater  than  that  of  B  by  tj\j  of  the 
whole  work  to  be  done.  They  a.-est  at  noon  for  an  hour. 
On  resuming  their  labor,  B  works  with  diminished 
energy,  while  A  goes  on  with  the  same  efficiency  as  be- 
fore. A  stops  working  at  6  p.m.;  and  B,  continuing  to 
work  alone,  finishes  the  work  at  7  p.m.  If  paid  in  pro- 
portion to  the  quantity  of  Avork  each  has  done,  find  the 
ratio  of  the  amounts  tlicy  receive. 

4.  Bought  in  London  2000  yards  of  broadcloth  at 
15#.  9</.  sterling  a  yaid,  and  paid  for  it  by  bill  of  ex- 
clmngc.  After  paying  CO  per  cent,  ad  valurem  duty,  at 
What  price  per  yard  in  currency  must  it  bo  sold  in  New 
York  to  make  25  per  cent,  currency  on  the  purcliase, 
exchange  on  London  being  {)\  i)cr  cent.,  and  gold  at  a 
pruminm  of  85  per  cent. 

6.  A  person  invests  $200  at  the  end  of  each  year, 
•nd  at  the  end  of  the  third  ycaf  finds  ho  is  worlh  $8UU ; 
&.i«l  Ihu  rate  per  ccut.  com;)ound  interest 
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C.  A  i^evson  sells  $12,000  Canadian  bank  stock 
which  pays  half-yearly  dividends  at  4  i^or  cent.,  at  112, 
and  invests  in  American  railway  stock  at  98 1  currency. 
Gold  being  quoted  at  112|,  (and  Canadian  currency 
considered  equal  to  gold)  what  yearly  dividend  should 
tiie  latter  stock  pa^  in  order  that  the  person's  income 
may  be  unchanged  ? 

7.  A  Canadian  retail  dealer  buys  from  a  Toronto 
wholesale  merchant  at  an  advance  of  85  per  cent,  on 
the  latter's  sterling  cost,  the  English  currency,  after 
such  advance,  bemg  converted  into  Canadian  at  20 
cents  to  the  shilling.  The  retail  dealer  pays  $4.44  for 
a  certain  article  :  determine  the  whole  merchant's  gain 
per  cent.,  allowing  75  cents  for  insurance,  freight  and 
customs,  and  taking  exchange  at  109^,  brokerage  | 
per  cent. 

8.  A  and  B  invest  a  certain  sum  of  money  in  a  basi- 
nets. A  invests  GG|  of  what  B  invests.  At  the  end 
of  seven  months  A  withdraws  25  per  cent,  of  his  capi- 
tal, and  at  the  end  of  nine  months  B  withdraws  25  i)er 
cent,  of  his.  The  profits  at  the  end  of  the  year  are 
$GG3  :  how  should  this  sum  be  divided  ? 

9.  A  railway  train  44  yards  long  passes  a  man  (A) 
travelling  (in  tlie  same  direction)  at  the  rate  of  G  miles 
an  hour  in  3  seconds.  Half  an  hour  after  (A)  it  meets 
another  traveller  (B)  and  passes  him  in  2yV  seconds. 
Determine  the  distance  from  the  point  where  the  train 
leaves  A  at  which  A  and'B  will  meet. 

10.  Fencing  is  worth  20  cents  a  yard,  and  the 
gieatest  amount  of  land  that  can  be  enclosed  in  rect- 
angular form  for  a  certain  sum  of  money  ia  62  ac.  173, 
15G  yds.     Find  the  cost  of  the  fencing:. 
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XIII. 

July,  1876. 

1.  Prove  the  rules  for  pointing  in  Multiplication 
and  Division  of  Decimals. 

Reduce  to  its  simplest  form, 

' (-075)°  + (-OS)' 

(.075)*-(-075)2  (-025)2  +  (-06)* 

2.  Tlio  owner  of  some  city  property  allows  his 
ageut  5%  for  collecting  bis  rents ;  the  amount  which 
he  annually  pays  for  insurance  and  repairs  (and  on 
which  he  pays  no  income  tax)  is  8|%  of  his  net  income ; 
Ills  income  tax  at  2  cents  7^  Inills  on  the  dollar,  is 
$198.25.     Find  tlie  gross  rents  from  his  city  property. 

8.  Reckoning  commercial  discount  at  8  %,  how  many 
years  would  a  bill  have  to  run  so  that  the  holder  would 
be  willing  to  pay  something  to  take  it  off  his  hands  ? 
Shew  that  the  error  in  computing  commercial  discount, 
instead  of  true  discount,  varies  nearly  as  the  square  of 
the  time,  when  the  time  is  small,  and  where  the  dis- 
count is  small  compared  with  the  debt. 

Tlio  interest  on  a  sum  of  money  for  2  rears  is 
$71{35,  and  the  discount  for  the  same  is  $08^ J;  find 
the  rate  %  and  the  sum  of  money. 

4.  A  Buildin-j  Society  wishes  to  realize  10%  on  its 
loans ;  the  instalments  paid  to  it  can  be  reinvested  at 
8%  per  half  year;  oxtondiug  the  formula  A=PR°  to 
iucUulo  the  case  of  n  being  fractional,  shew  that  the 
qua.tui'ly  iuittalmtmt  on  a  loan  of  $1000,  payable  in  6 

y««,U1.000(l.l)'x^^{;g"^-7i-j. 
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^.  A  retail  dealer  bought  a  quantity  of  broadcloth, 
and  marked  it  for  sale  at  an  advance  of  20  %  on  cost ; 
ia  measuring  it  off  to  the  customers  he  used  a  false 
measure,  by  which  he  gained  on  the  entire  sale  an  ad- 
ditional sum  of  $39,  making  on  the  whole  a  profit  of 
$379.20.  Find  the  cost  price  of  the  cloth  and  the 
bngth  of  his  yard  stick.  • 

0.  By  tlie  construction  of  the  Canada  Pacific  Rail- 
way, 80  f  is  added  to  the  debt  of  the  Dominion ;  for 
the  next  fourteen  years  after  the  completion  of  the 
road  $5,000,000  of  the  principal,  in  addition  to  the  in- 
terest, is  ajjnually  paid  off,  and  at  the  end  of  that  time 
the  rate  of  interest  on  the  national  debt  is  reduced  10  % ; 
if,  in  spite  of  tlieso  reductions,  it  be  found  that  the  in- 
terest on  the  public  debt  is  still  20  %  more  than  before 
the  increased  debt,  fiiid  the  cost  of  the  Pacific  Eailway. 

7.  Examine  the  merits  of  the  following  definition  : 
*'  Four  quantities  are  said  to  be  proportional  when  a 
part  of  the  first  is  contained  in  the  second  as  often  as 
a  Uko  part  of  the  third  is  contained  in  the  foirth." 
Give  examples  of  its  failure. 

Where  do  you  consider  that  the  notion  of  ratio  is 
first  introduced  in  works  on  arithmetic  ? 

Given  that  the  distance  through  which  a  body  draws 
another  in  one  second  vaiies  as  the  force  of  attraction ; 
that  the  force  of  attraction  is  directly  proportional  to 
the  mass  of  the  first  body,  and  inversely  to  the  square 
of  tlie  distance  from  the  centre  ;  that  the  mass  is  pro- 
portional to  the  product  of  the  density  and  volume;  and 
that  when  the  earth's  voiume  and  density  are  each 
unity,  those  of  Jupiter  are  1387.431  and  .22  resi)ect- 
ivcly.      Find  how  far  a  body  will  tall  fi'om  rest  in  one 
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second  at  the  surface  of  Jupiter,  if  at  the  surface  of  tLo 
eaitli  it  fall  through  IG.OS  feet  in  the  same  time. 

8.  A  person  has  an  estate  which  yields  a  net  incoma 
of  £1620,  after  paying  expenses  to  the  extent  of  10  fo. 
He  sells  it  and  invests  the  proceeds  in  the  4^  per  conta 
at  96,  the  income  now  heing  subject  to  charges  at  5%, 
and  his  net  income  is  £16  lis.  6d.  less  than  before. 
Find  for  how  many  years'  piu'chase  on  the  gross  income 
lie  sold  his  property. 

9.  Enghsh  standard  gold  is  yV  alloy,  and  44^  guin- 
eas weigh  one  pound  troy ;  the  weight  of  a  shilhng  is 
87y\  grains  troy,  and  pure  silver  is  14}^4'^Jieavier  than 
an  eqvLoX  value  of  pure  gold.  If  silver  were  to  fall  ono 
per  cent,  in  value,  find  what  change  would  have  to  bo 
made  in  the  alloy  in  a  shilling  in  order  that  20  shilhngs 
might  still  be  equal  to  j61,  the  alloy  being  supposed  of 
tlie  same  specific  gravity  as  silver,  and  the  weight  of 
the  shilling  unchanged. 

10.  (a)  The  three  sides  of  a  triangle  are  20,  30,  and 
25  respectively.  Find  the  position  of  the  point  which 
is  equally  distant  from  the  three  angles. 

(/>)  Two  sides  of  a  triangle  arc  8  and  12}  resjioctivo- 
ly.  and  tlio  line  bisecting  the  angle  they  contain  is  G. 
Fiud  tbo  thiid  side. 

XIV. 

1.  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chant mark  liis  goods  so  that  after  alloAving  8%  of  bis 
«alo8  for  bad  debts,  an  average  credit  of  6  months  and 
0  per  ooiit.  of  tbo  cost  of  tbo  goods  for  expenses,  ho 
nmy  mnko  a  clnar  gaiu  of  15%  on  the  first  cost,  moii'^y 
btiiis  wo.thU%  ? 
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2.  A  mevciiant  barters  GO  ya-cls  of  silk,  whicli  cost 
him  $1.50  a  3'ard,  but  which  lie  sells  at  $2.50,  giving 
9  months'  credit,  for  cloth  which  another  merchant  sella 
for  $2,  giving  0  months'  credit.  How  much  clotb 
ought  the  first  merchant  to  receive  ? 

3.  Three  merchants  enter  into  partnership ;  the 
fust  (A)  puts  in  $400  for  6  months  ;  the  second  (B) 
$550,  for  a  time  not  known  ;  the  third  (C)  an  unknown 
sum  for  12  months.  At  settling,  A  received  for  his 
stock  and  profit  $424,  B  $G05  for  his,  and  C  $120  for 
his.     Find  B's  time  and  C's  stock. 

4.  The  Toronto  Trust  and  Loan  Company  advance 
$2100  upon  a  mortgage  on  a  farm  on  the  following  con- 
ditions :  The  principal  to  be  repaid  in  20  years  by  equal 
annual  instalments,  and  interest  at  the  rate  of  6%  to  be 
charged  on  the  part  unpaid.  If  the  sum  due  in  any 
particular  year  be  $177.60,  how  many  previous  annual 
payments  have  been  made  ? 

5.  At  a  certain  time  between  2  and  3  o'clock,  the 
minute  hand  was  between  8  and  4.  Within  an  liour 
after,  the  hour  hand  and  minute  hand  had  exactly 
changed  places  with  each  other.  What  was  the  precise 
time  when  the  hands  were  in  the  first  position  ? 

0.  If  $iO  be  allowed  as  G  months'  discount  off  $G0, 
nm\  at  the  same  rate  of  interest  $3  be  allowed  off  a  bill 
of  $33,  for  how  long  a  period  had  the  latter  to  run  ? 

7.  A  merchant  in  London  remits  to  Amsterdam 
£1000,  at  the  rate  of  18d.  per  guilder,  directing  his  cor- 
•  respondent  at  Amsterdam  to  remit  the  same  to  Pans, 
at  2  francs  10  centimes  per  guilder,  less  ^  per  cent,  for 
his  commission  ;  but  the  exchange  between  Amsterdam 
and  Paris  happened  to  be,  at  the  time  the  order  was  re- 
ceived, at  2  francs  20  centimes  per  guilder.     The  mcr- 

i 
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cliant  at  London,  not  apprised  of  this,  drew  upon  P.avig 
at  25  fi-ancs  per  pound  sterling.  Did  lie  gain  or  lose, 
and  liow  much  per  cent.  ? 

8.  A  gentleman  has  an  estate  that  brings  him  in 
$3000  a  year,  but  this  gross  income  is  liable  tor  rates 
and  repairs  to  the  extent  of  12  per  cent.  He  sells  it  at 
24  years'  pui-chase  on  the  gross  income,  and  invests  the 
proceeds  of  the  sale  in  3  per  cents  at  97 1^.  What  dif- 
ference is  caused  in  his  income  ? 

9.  •  I  have  a  board  whose  surface  contains  49 1  square 
feet;  the  board  is  1^  inches  thick,  and  I  wish  to  make 
a  cubical  box  of  it.     Eequired  the  length  of  its  side. 

10.  A  man  standing  40  feet  from  a  building,  which 
is  24  feet  wide,  observed  that  when  he  closed  one  eye, 
the  width  of  the  building  just  hid  from  view  90  rods 
of  fence,  inclined  at  an  angle  of  45°  to  the  side 
of  the  building ;  what  must  be  the  distance  between  the 
eye  of  the  observer  and  the  remoter  point  of  the  fence  ? 

XV. 

1.  Find  an  approximation  which  shall  diCfor  from 
v'oG.'i  by  less  than  -j^jVt^. 

Fmi  the  numerical  value  of 

?6 

2.  A  borrows  a  unm  of  money  from  B  at  8.J%,  B 
b  )rrowH  the  money  from  0  at  8J^%  for  7  months  in  or- 
(lor  to  lend  it  to  A 1  A  repays  B  the  sum  with  interest 
l»ufr»ro  tlio  7  months  have  expired  ;  and  wlion  B  repays  C, 
Jn!  findn  ho  has  ncuthor  gained  nor  lost  anything.  Foi 
how  l()i»jj  did  A  require  tho  money  ? 
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8.  Prove  tliat  if  from  any  numbor  be  subtracted  the 
sum  of  its  digits,  the  remainder  will  be  divisible  by  U ; 
and  hence  show  that  a  number  will  be  divisible  by  3  or 
by  9  if  the  sum  of  its  digits  is  so  divisible. 

4.  A  builder  signs  a  contract  estimating  |  of  the 
whole  cost  for  materials,  and  ^  for  labour.  When  ^  of 
tlie  time  has  elapsed,  30%  of  the  material  rises  10%; 
and  on  the  expiration  of  half  the  time,  G0%  of  the  labor 
obtains  a  rise  from  16  cents  to  18  cents  per  hour.  Sup- 
jiosing  a  profit  of  5%  to  have  been  charged  originally, 
what  is  the  ultimate  gain  or  loss  per  cent.  ? 

6.  Desiring  to  remit  ^1430  to  Portugal,  will  it  be 
better  for  my  Portuguese  correspondent  to  have  a  direct 
remittance  from  London  to  Lisbon  at  08c/.  per  milree,  or 
to  have  the  money  transmitted  through  Amsterdam 
and  Paris,  the  exchange  between  London  and  Amster- 
dam being  at  Sis.  Sd.  Flemish  per  £  Sterling  ;  and  be- 
tween Amsterdam  and  Paris  at  56  pence  Flemish  for  3 
francs,  while  between  Paris  and  Lisbon  the  exchange 
is  460  rees  for  3  francs,  and  expense  of  1^%  being 
incurred  in  the  circuitous  course  ?  How  many  milrees 
will  be  saved  by  taking  the  more  profitable  course  ? 
(1000  rees=l  milree.) 

6.  A  boatman  rows  5  miles  with  the  tide  in  the  time 
he  would  take  to  row  3  miles  against  it;  but  if  the 
hourly  velocity  of  the  current  were  ^  a  mile  more,  he 
would  move  twice  as  rapidly  with  the  tide  as  against  it. 
Find  his  power  of  rowing  in  still  water. 

7.  A  man  owes  a  debt  to  be  paid  in  four  equal  in- 
stalments at  the  end  of  4,  9,  12,  and  20  months  re- 
spectively; and  he  finds  that  true  discount  being  al- 
lowed at  5%  per  annum,  $3000  paid  at  present  will 
discharge  the  Avhole  debt.     How  much  did  he  owe  ? 
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8.  A  traclrsman  buys  a  quantity  of  s-w-cets  at  CO 
cents  per  pound  Avoirdupois,  and  retails  it  at  5  cents 
per  oz.  Troy.  Another  buys  at  60  cents  per  lb.  Troy, 
and  retails  it  at  5  cents  per  oz.  Avoirdupois.  Find  tlie 
ratio  of  their  profits  per  cent. 

9.  A  clock  that  gains  24  seconds  per  hour  is  set  to 
right  time  at  a  quarter  to  5  p.m.  What  will  be  tho 
right  time  between  8  and  9  o'clock  the  same  evening, 
when  the  hour  and  minute  hands  point  in  exactly  op- 
jwsite  directions  ? 

10.  The  perimeter  of  a  right  angled  triangle  is  25. 
and  the  radius  of  the  inscribed  circle  is  2 ;  determine 
the  sides  of  the  tiiangle. 

XYI. 

1.  Taking  the  ordinary  definitions  for  tho  numerator 
and  denominator  of  a  fraction,  what  is  the  meaning  of 
^  X  ^  and  J  -r  7. 

2.  A,  B,  and  C  start  from  the  same  point  to  move 
round  a  course  of  6  miles,  at  rates  of  8},  4  J,  and  5^ 
miles  per  hour,  respectively,  C's  direction  being  op]iosite 
to  tlmt  of  A  and  B.  Find  when  first  they  will  he  to- 
prcther  1 1  a  point  8  miles  from  the  starting  place.  Show 
that  *Jioy  will  never  bo  together  at  a  point  li  miles  fi'om 
the  starting  place. 

8.  (1.)  What  is  the  least  number  which  being  a 
eubd  IB  also  diviHiblo  by  4,  5,  9,  and  12. 

(2.)  On  a  railway  are  two  parallel  tracks  ;  on  one  of 
tlioao  trains  pass  a  certain  point  every  49^  minutes ;  on 
tho  other,  the  same  point  every  52j  minutes :  a  train 
on  tlio  former  track  haH  just  ])as.si)d  this  ))(>iut,  and  in 
27^  luiuutcH  ouo  on  the  hitlci  will  do  so.     Will  tmins 
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on  these  tracks  ever  pass  this  point  at  the  same  instaut? 
If  so  in  what  time  from  the  passage  just  mentioned '! 

4.  A  person  has  a  certain  amount  ol  bank  stock 
which  he  sells  at  110^  and  invests  the  proceeds  in  5  per 
cents  at  79 J.  When  this  has  risen  5^^  per  cent.,  he 
purchases  the  same  amount  of  the  original  stock  as  ho 
held  at  first  at  109 J, — which  now  pays  8  per  cent. — and 
finds  that,  while  $110  remain  in  cash,  his  income  has 
fallen  $8.  Find  the  percentage  originally  paid  by  tlie 
bank  stock,  allowing  J  per  cent,  brokerage  on  each 
transaction. 

5.  Shew  that  the  difference  between  two  numbers 
having  the  same  digits  is  divisible  by  9  whatever  be  the 
order  of  the  digits  in  the  second  number. 

6.  A  and  B  are  mo\'ing  round  a  circle  10  miles  in 
circumference  at  rates  of  3^  and  5^  miles  per  hour, 
respectively.  A  passes  a  certain  point  one  hour  ahead 
of  13.  Find  the  point  which  first  A  shall  pass  1^  hours 
ahead  of  B,  and  determine  in  what  time  this  will  take 
place. 

7.  Shew  how  to  find  the  present  worth  of  an  annuity 
reckoning  compound  interest. 

8.  A,  B,  and  G  join  in  a  business  to  which  they  are 
to  contribute  in  the  proportion  1^,  1|,  Ij^^  respectively. 
A  pays  down  $1102-50,  B  $102G,  and  G  $1008-75; 
what  must  each  pay  to  the  others  or  receive  from  them 
to  make  the  proportion  of  capital  according  to  agree- 
ment ? 

9.  Suppose  that  a  tank  receives  a  uniform  and  con- 
tinual supply  of  water,  and  that  when  it  contains  a 
certain  quantity,  12  eqiial  taps  being  set  open  would 
empty  it  in  7^  minutes,  or  7  of  the  same  taps  would 
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empty  it  in  IG  minutes ;  liow  many  of  tlie  taps  vroul3 
empty  it  in  50  minutes  ? 

10.  The  radius  of  a  circle  being  10  feet,  find  the  side 
of  a  square  inscribed  in  a  circular  segment  which  is 
contained  by  a  chord  and  one-third  part  of  the  whole 
circumference, 

xvn. 

D.  McKay,  Esq.,  Newbueg,  P.  S. 

1.  A  Toronto  wine  merchant  buys  three  kinds  of 
wine  and  mixes  them  together  in  this  proportion  :  1 
cask  of  the  first,  the  price  of  wliich  is  $80  a  cask  ;  3 
casks  of  the  second,  the  price  of  which  is  $90  a  cask ; 
and  2  of  the  third  kind.  He  keeps  tliis  mixture  for  12 
montlis,  and  then  it  sells  for  $104.50  a  cask,  clearing 
10%,  after  allowing  -<•%  for  interest  of  capital.  What" 
was  the  original  price  of  the  third  kind  of  wine  ? 

2.  If  810  be  allowed  as  discount  off  $250,  due  a  cer- 
tain time  hence,  what  would  bo  the  discount  if  it  had 
twice  as  long  to  run  ? 

8appo.se  compound  interest  what  then  would  bo  the 
answer  to  the  above  question  ? 

8.  A  tratlosman  marks  his  goods  with  two  prices, 
ono  for  reatly  money  and  the  other  for  12  months' 
credit,  allowing,  as  he  says,  discount.  Now  if  the  credit 
price  of  a  yard  of  silk  bo  $1.80,  and  the  cash  price  $1.20, 
aud  if  tbo  credit  price  be  marked  28^%  above  what  he 
gave  for  it;  how  many  yards  must  ho  soU  at  cash 
l>rico  to  gain  $G0. 

4.  The  present  vahio  of  r  freehold  estate  of  $100 
roi'  aniiuu,  subject  to  tlio  i)aymcnt  of  a  certain  buui  ut 
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tlie  end  of  every  two  years,  is  $1000,  allowing  5%  com- 
pound interest.     I'ind  the  sum. 

5..  Suppose  a  clock  to  have  an  hour  hand,  a  minute 
hand  and  a  second  hand,  all  turning  on  the  same  centre. 
At  12  o'clock  all  the  hands  are  together.  How  long 
will  it  he  before  tlie  hour  hand  will  be  equally  distant 
between  the  other  two  ? 

6.  A  carpenter  has  a  plank  1  foot  wide,  22^  I  feet 
long,  and  2^  inches  thick ;  and  he  wishes  to  make  a 
box  whose  width  shall  be  twice  its  height,  and  whose 
length  shall  be  twice  its  width.  Eequired  the  dimen- 
sions of  the  box. 

7.  A  and  B  engage  to  reap  a  field  for  Al.  10s.;  and 
as  A  could  reap  it  in  9  days  they  promise  to  complete 
it  in  6  days.  They  found,  however,  that  they  were 
obliged  to  call  in  C,  an  inferior  workman,  to  assist 
them  for  the  last  two  days,  in  consequence  of  which  B 
received  ds.  9d.  less  than  he  otherwise  would  have  done. 
In  what  time  could  B  and  C  reap  the  field  ? 

8.  A,  B  and  C  bought  a  grindstone  for  which  they 
paid  $10.G0.  B  paid  20%  more  than  A,  and  10%  less 
than  G.  The  diameter  of  the  stone  was  G5  inches,  and 
tiie  diameter  of  the  place  for  the  shaft  3  inches.  What 
sum  did  each  pay,  and  how  much  must  each  giind  off 
from  the  semi-diameter  to  obtain  hid  proper  share  of  the 
stone  ? 

9.  There  is  a  conical  glass  6  inches  high,  5  inches 
wide  at  the  top,  and  ^  of  which  is  filled  with  water. 
What  must  be  the  diameter  of  a  ball  let  fall  into  the 
water- that  shall  be  immersed  by  it  ? 
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XYHL. 
W.  B.  IIabvet,  Esq. — Collingwood  High  School, 

1.  There  are  Wo  bars  of  metal ;  the  first  contains 
IC  oz.  of  silver  and  8  oz.  of  tin,  the  second  contains  27  oz. 
of  silver  and  6  oz.  of  tin,  how  many  oz.  must  he  taken 
from  each  bar  to  form  a  bar  that  shall  contain  19  oz.  of 
silver  and  5  oz.  of  tin  ? 

2.  There  are  two  armies — |  of  the  first  are  killed  in 
battle  and  J  of  second  ;  then  f  of  the  remainder  of  first 
army  desert  to  the  second  and  f  of  remainder  of  second 
desert  to  the  first ;  each  army  now  contains  24,000  men; 
how  many  in  each  ai'my  at  first  ? 

8.  A  and  B  engage  in  trade,  B's  capital  is  J  of  A's. 
A  loses  $200  and  B  gains  so  that  his  capital  is  now  ^ 
of  A's.  Should  A  now  give  to  B  |  of  his  present  capi- 
tal, and  B  give  to  A  ^  of  his,  they  would  each  have 
equal  sams ;  find  original  capital  of  each. 

4.  A  fanner  mixes  corn  and  wheat  in  the  ratio  of  8 
to  9  ;  had  he  taken  12  bushels  more  corn  and  9  bushels 
uiore  wheat  the  ratio  would  have  been  as  12  to  18  ;  how 
many  bushels  of  each  did  he  take  ? 

6.  A  owes  B  $1000  ;  but  is  able  to  raise  only  $G00, 
with  tliis  sum  ho  proposes  to  pay  part  of  the  debt  and 
the  intereHt  in  advance  on  the  remainder  on  his  note 
fur  2  years  at  10  %.  For  what  sum  ouglit  the  note  to 
bo  drawn  ? 

0.  A  merchant  sends  to  his  agent,  pork,  wheat,  and 
Oaali,  to  the  value  of  $13800,  with  instructions  to  sell 
tko  pork  and  wheat  and  invest  the  whole  proceeds  and 
tba  OMh  in  buying  goods.  The  agent  charges  5  %  for 
•  ,lling  fHirk,  4  "/  for  K('lhii!»  wlioat,  and  4  %  for  l)uyii;g 
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gooils,  his  whole  commission  amounted  to  £1100  ;  find 
jvniouut  of  cash  and  value  of  pork  and  wlieat  sent  by 
lac  mci chant. 

7.  How  long  will  it  take  §4000  to  amount  to  $5000 
at  5  %  compound  interest  ? 

8.  A  merchant  deducts  from  his  prices  at  6  montha 
G  "jo  for  cash  and  4  %  for  3  months'  credit.  At  his  G 
months'  prices  he  makes  a  profit  of  30  »/..  Find  the 
cash  price  of  an  article  that  he  sells,  on  three  months' 
credit,  at  an  advance  of  95j^^  cents  on  cost. 

9.  If  3  acres  of  grass,  with  the  growth  thereon,  keep 
13  oxen  9  weeks,  and  4  acres  keep  20  oxen  6  weeks,  for 
how  many  weeks  can  30  oxen  graze  on  6  acres  ? 

10.  A  fi^ld  is  30  rods  long,  40  rods  broad  at  one  end 
GO  rods  at  the  other.  How  far  from  the  smaller  end 
should  the  field  be  divided  crosswise  so  that  the  parts 
may  be  equal  in  area,  and  Vvhat  will  be  the  breadth 
where  cut  ? 

XIX. 

D.  A.  Maxwell,  Esq.,  Strathroy  High  School. 

A  and  B  engaged  to  work  for  a  certain  number  oi 
days.  A  was  absent  2'days,  and  received  $81 ;  B  was 
abocnt  12  days,  and  received  $36.  If  the  days  of  ab- 
soiice  had  been  reversed,  they  would  have  received 
equal  amounts.  For  how  many  days  were  they  engaged 
and  at  what  rate  ? 

2.  Two  lots  are  assessed  for  a  di-ain  in  the  sums  of 
§7G  and  $79,  the  principal  to  be  paid  in  five  equal  an- 
nual instalments,  with  interest  at  6  %  per  annum  on  tlie 
unpaid  principal.     Debentures  were  issued  June    1st. 
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payable  Jan.  5tli.  Tliree  year's  rates  Lave  been  levied, 
when  it  is  found  that  tlic  clerk  has  inadvertently  charged 
the  lots  at  $79  and  .$76.  What  payments  must  each 
lot  make  during  the  next  two  years  so  that  the  mistake 
may  be  rectified.     [Ontario  Teacher.) 

3.  If  a  sum  of  money  is  borrowed  for  n  years  at  a 
given  rate  r  on  one  dollar  per  annum,  the  interest  being 
I)aid  q  times  per  year.  Show  that  the  compound  inter- 
est :  simple  interest  ::  2q[-t-(c[n  — 1)  r  :  2c[,  nearly. 

4.  "What  is  the  value  of  the  U.  S.  gold  eagle  (232 
gi-ains  fine  gold)  at  the  French  mint,  a  kilogramir.3  of 
standard  gold  ( ^^^  fine)  being  worth  3100  francs,  and  a 
mintage  of  6f.  70c.  being  charged  ? 

5.  In  each  of  two  chests  there  are  two  kinds  of  tea, 
the  proportions  of  good  tea  to  the  poor  kind  in  the  first 
chest  being  as  3  to  7.  It"  ecjual  (juantities  be  taken  from 
cacli  chest  and  mixed,  the  good  tea  in  the  mixture  is 
8l-|"x  %  of  the  poor  kind  ;  but  if  four  times  as  much  be 
taken  from  the  first  as  from  the  second,  the  differenco 
between  the  quantities  of  good  and  poor  tea  is  140  %  of 
tlje  quantity  taken  from  the  second.  Find  the  propor- 
tious  in  which  the  teas  are  mixed  in  the  second  chest. 

fl.  I  borrow  $1,000  on  condition  that  I  repay  $10 
At  the  end  of  every  month  for  10  years.  Find  an  equa- 
tion which  will  determine  the  rate  of  interest  I  pay. 

7.  Prove  tliat  a  number  will  bo  divisible  by  11  if  the 
mim  of  the  digits  in  the  even  places  differs  from  that  in 
tho  odd  placoH  by  a  multiple  of  11. 

8.  A  grocer  wishes  to  mix  together  teas  at  CO,  70, 
and  OOc.  per  lb.,  with  40  lbs.  at  65c.,  GO  lbs.  at  GOc, 
80  lbs.  M  G5c.,  and  100  lbs.  at  OOc,  that  he  may  have 
12U0  lbs.  whicli  ho  can  sell  at  C'l'''2i''jV  l'^^'  11^-.  w^'i^o  "• 
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15  oz.  weight  for  a  pound,  giving  a  credit  of  4  montlia 
when  moiiey  is  worth  12  °/o  per  annum,  making  a  pre- 
sent gain  of  20  %,  allowing  10  %  for  bad  debts,  and  add- 
ing $10,60  to  the  cost  in-ice  of  the  tea  to  cover  inciden- 
tals. How  many  pounds  at  each  of  the  given  prices 
may  he  take  ? 

9.  A  certain  piece  of  goods  is  marked  with  two 
prices,  one  for  ready  money,  the  other  credit.  If  the 
credit  price  l)e  $2.60,  and  the  cash  price  90  %  of  it ; 
and  if  the  credit  price  is  30  %  above  cost ;  how  much  is 
the  cash  price  above  cost  ? 

10.  *  Four  places.  A,  B,  C,  D,  are  so  situated  that  the 
distance  AD  is  50  miles,  and  from  D  to  the  middle  of 
AG  is  equal  to  the  half  of  AC.  The  angles  BAD,  BDG. 
are  equal,  and  BDG  is  double  of  BDA.  Find  the  dis- 
tances AB,  BG,  CD  and  BD. 

XX. 

James  Bruce,  Esq. — Waterdown  High  Scnooii. 

1.  The  simple  interest  on  a  sum  of  money  for  one 
year  is  $45  and  the  compoiiud  interest  on  the  snme 
sum  at  the  same  rate  for  the  5th  year  is  $54-09778125. 
Find  the  sum  and-the  rate  per  cent. 

2.  What  sum  invested  at  5  °/o  per  annum,  simple 
interest,  would  set^iu-e  an  annual  income  of  $400  for 
8  years. 

8.  Required  the  present  worth  of  a  pension  of  $100 
to  continue  4  years,  supposing  money  worth  4  %  per 
annum  compound  interest. 

4.  What  must  the  perpendicular  depth  of  a  cistern 
in  the  form  of  an  inverted  cone  having  the  angle  at  tlie 
ap3x°  60,  to  contain  400  gallons  of  water  ? 
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5.  A  merchant  bought  some  goods  for  $G20  with 
8  months  credit,  and  sold  them  forthwith  on  3  months 
ci-edit,  gaining  thereby  10  %.  If  he  had  sold  the  goods 
for  $10  more,  giving  6  months  credit,  what  would  have 
been  the  gain  per  cent,  taking  money  worth  6  i'  per 
annum  ? 

6.  A  grocer  had  three  kinds  of  tea  worth  60c.,  70c., 
and  $1  per  lb.  respectively.  How  much  of  the  $1  tea 
must  he  mix  with  20  lbs.  of  the  60c.  and  70  lbs.  of  the 
70c.  tea,  so  that  by  selling  the  mixture  at  %1  a  pound, 
he  may  clear  10  %  on  the  cost  after  allowing  a  discount 
of  10  %  to  the  purchaser  ? 

7.  A  merchant  in  Toronto  remits  to  his  agent  in 
Manchester  $2000  directing  him  to  deduct  his  commis- 
sion at  2%  on  the  purchase,  and  invest  the  remainder  in 
cotton  goods  at  4d.  sterling  per  yard.  The  goods  ar- 
rive in  8  months  after  sending  the  money.  When  the 
goods  arrive  he  pays  $130  for  freight,  insurance,  etc., 
and  an  oc?  valorem  duty  of  4  %.  Tliree  months  after 
tijc  goods  arrived  they  were  sold  at  12  cents  a  yard, 
giving  0  months  .credit.  Money  being  worth  8  °/.,  find 
tlie  morchaut's  gain  "/•  on  investment. 

8.  The  ratio  of  two  sides  of  a  triangle  is  5:6,  and 
the  segments  of  the  base  made  by  a  perpendicular  fall- 
ing from  tljo  vertical  angle  on  the  base  aio  10  and  14. 
Find  tlio  sides  of  the  triangle. 

0.  *  Tlio  radius  of  the  base  of  a  cone  is  4  feet  and  tlio 
surface  of  the  couo  is  \i'iS\  sc[uaro  foot.  Find  ils 
altitude. 

10.  A  farm  was  bought  for  20  years. purchase  fof 
(800,  fonr-fifths  of  tlio  purchase  money  remaining  ou 
liioiti^ngo  at  -1%.    Tlio  purchaser  luul  to  erect   somo 
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fences  wliich  cost  him  $300.  This  sum  he  paid  in  three 
equal  annual  instalments  (the  first  instalment  on  talcing 
possession  of  the  farm).  The  other  annual  expenses  of 
the  farm  were  $50.  Assuming  money  worth  8/<.  per 
annum,  what  annual  percentage  did  he  make  on  his  in- 
vestment ? 

XXI. 

Edgar  Frisby,  M.A.,  Naval  Observatory,  Washington. 

1.  Two  men,  A  and  B,  agree  to  perfoira  equal 
pieces  of  work.  A  begins  one  piece,  and  B  the  other, 
and  after  working  6  days  they  exchange  places.  A 
finishes  his  piece  in  12  days  from  the  time  they  exchange 
places,  and  then  i-eturns  and  helps  B  ;  and  after  work- 
ing together  2  days  tlicy  finish  his  piece.  How  long 
would  each  alone  be  in  finishing  either  piece  ? 

2.  What  will  be  the  true  interest  on  $1000  for  6 
months,  it  being  supposed  that  if  this  interest  is  invest- 
ed for  the  next  G  months  that  the  whole  interest  for  the 
year  shall  be  exactly  6  per  cent.  ? 

8.  A  railroad  train  travels  for  ^  of  the  distance  at 
the  rate  of  30  miles  per  hour,  the  next  i  of  the 
iistance  at  the  -rate  of  35  miles  per  hour,  and  the 
remaining  distance  at  the  rate  of  40  miles  per  hour. 
What  is  the  average  rate  in  miles  per  hour  ? 

4.  A  person  has  a  note  for  $100,  payable  at  the  end 
of  two  years,  and  another  of  $50,  payable  at  the  end  of 
three  years  ;  he  is  wiUing  to  take  $135  for  them  ;  when 
should  this  money  he  paid  so  as  to  allow  6  per  cent, 
campound  interest  for  the  money,  and  what  is  the  pre- 
sent  value  of  the  notes  ? 
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6.  What  is  the  least  number  of  weights,  and  what 
are  they  that  will  weigh  any  number  of  lbs.  from  1  up 
to  9841 ;  and  how  can  79G1  lbs.  be  weighed  with  these 
weights  ? 

G.  What  is  a  $1000  6  per  cent,  bond  worth,  havirj 
20  years  to  run,  that  pays  interest  3  per  cent,  semi- 
annually, allowing  the  compound  interest  on  all  these 
semi-annual  payments  to  accumulate  until  maturity,  so 
tliat  I  may  realize  5  per  cent,  per  annum  on  my  in- 
vestment, interest  being  compounded  annually. 

7.  I  buy  goods  at  25  per  cent,  below  their  regular 
retail  selling  price ;  I  calculate  all  the  expenses  of  the 
establishment,  including  freight,  help,  rent,  and  aU  in- 
cidental expenses,  to  amount  to  25  per  cent,  on  my  out- 
lay, and  still  sell  5  per  cent,  below  the  regular  retail 
price,  and  gain  $100  clear  profit.  How  much  did  ] 
pay  for  the  goods,  and  how  much  per  cent,  did  I  cloai 
on  the  whole  expenditure  ? 

8.  A  sold  goods  which  cost  $4000  to  B  at  a  certain 
loss  per  cent.,  and  B  sold  them  to  C  at  the  same  gain- 
ing rate  per  cent,  which  was  $25  less  than  A  paid. 
llow  much  did  A  lose  and  B  gain  per  cent.  ? 

9.  Gold  in  New  York  is  quoted  at  105.  H6w  much 
shall  I  pay  in  Toronto  for  $100  United  States  Govern- 
mcut  bond  which  is  quoted  in  New  York  at  115,  allow- 
1^  per  cent,  brokerage  ? 

10.  I  bought  goods  at  "25  per  cent,  below  their  real 
▼aIuo,  which  becoming  damaged,  I  sold  at  20  per  cent. 
loHS  tlian  tlioy  cost  mo,  wliich  was  $80  below  their  real 
vnhio.     What  did  the  goods  cost  mo  ? 

11.  How  long  must  1  b(U-row  $120,  at  8,\  per  cent. 
•imi'lo  iiitoi-cst,  bo  that  if  I  pay  it  back  in  instalments 
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of  $2,  monthly,  I  can  pay  it  off,  including  interest, 
these  payments  a^jo  being  calculated  at  8\  per  cent, 
simple  interest,  and  the  first  payment  made  half  a 
mjnth  after  I  borroAved  the  money  ? 


xxn. 

James  Brown,  M.  A. — U.  C.  College. 

1.  Show  that  the  duodenary  scale  5J  =  *783;  and 
find  the  corresponding  vulgar  and  decimal  fractions. 

What  terminating  decimals  will  terminate  when  ex- 
pressed in  the  duodenary  scale  ? 

2.  Express  529 1  in  the  duodenary  scale  ;  and  em- 
ploy that  scale  to  find  what  length  of  sqnared  timber, 
wiiose  cross  section  is  4  ft.  7  in.  by  3  ft.  8  in.,  will  con- 
t.iin  529|  cubic  feet. 

8.  What  price  per  lb.  avoird.,  in  English  money,  ia 
e  luivalent  to  G.43  francs  per  kilogramme,  if  1  franc^= 
9 ;./.,  and  1  gramme=:15.432  grains  ? 

4.  The  pendulums  of  two  clocks  beat  quarter  see- 
on  Is  and  are  in  unison  every  5  minutes  by  the  faster 
one,  which  gains  6  minutes  a, week  ?  What  is  the  rate 
of  the  other  ? 

6.  If  a  cubic  foot  of  water  weighs  1000  oz.  avond., 
aui  the  imperial  gallon  contains  277"274  cubic  inches, 
h  jw  much  will  1  lb.  of  water  measure  in  pints  ? 

6.  Taking  the  weight  of  the  sovereign  to  be  123 
g  -aius,  and  its  value  to  be  $4  86|,  U.  S.  gold,  and 
njglecting  the  value  of  the  alloy,  which  in  EngUsh  coin 
is  i-\j  of  the  weight,  and  in  U.  S.  coin  ^^^,  find  the 
weight  of  the  half  eagle. 
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7.  A  dealer,  who  cheats  in  weight  to  the  extent  of 
one  ounce  in  the  pound,  gains  12%  by  seUing  an  article 
at  a  certain  price,  how  much  would  he  gain  if  he  gate 
fair  weight  ? 

8.  The  gross  annual  rental  of  a  property  is  $1800  : 
ftt  what  price  should  it  be  bought,  so  that,  allowing 
$225  per  annum  for  repairs  and  an  insurance  on  ^  of 
its  cost  @  1^%,  the  purchaser  may  receive  .  interest  @ 
10%  per  annum  on  his  investment  ? 

9.  If  a  dozen  oranges  be  worth  20  peai-s  and  weigli 
as  much  as  16,  and  a  bushel  of  oranges  weigh  as  much 
as  7  gallons  of  pears,  compare  the  values  of  equal 
measures  of  the  two  fruits. 

10.  A  and  B,  starting  from  opposite  ends,  walk  over 
a  course  a  mile  long  and  retui-n  without  stopping.  They 
meet  at  820  yards  fi-om  B's  end  and,  on  their  return, 
at  IGO  yards  from  A's  starting  point.  If  B  started  11 
minutes  after  A,  how  much  later  will  he  get  home  ? 

xxm. 

A.  SiNCLAiK,  M.  A. — Windsor  Hioh  School, 

1.  Define  Discount^  Present  Warlh,  Interest,  and 
prove  that  at  Simple  Interest  the  Diai:(;aut  is  equal  to 
tlio  present  worth  of  the  Interest. 

2.  The  interest  on  a  sum  of  money  for  a  given  rate 
AiiJ  time  is  equal  to  |  of  the  sum,  sliew  that  the  dis- 
count on  the  same  sura  for  the  given  rate  and  time  is 
)\  of  tlio  sum. 

8.  Simple  interest  at  6  %  being  allowed ;  the  discount 
on  A'i  money  for  4  years  is  equal  to  four  times  tlio 
iuUsn§i  on  B'li  money  for  1  year,  and  the  discount  for 
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4  years  on  A's  money  and  B's  money  is  §220.     Find 
As  money  and  B's  money. 

4.  A  man  by  walldng  10  hours  a  day  walks  from  M 
to  N  in  two  days.  In  coming  back  he  decreases  his  usual 
rate  by  ^  of  itself  for  the  first  ten  miles  of  his  jom-ney, 
and  for  the  last  ten  miles  he  increases  his  usual  rate  of 
walking  by  ^  of  itself,  and  arrives  at  M  half  an  hour 
sooner  than  he  would  have  done  had  he  travelled  at  I'is 
Uiual  rate.     Find  the  distance  between  M  and  N. 

5.  A  cask  is  partly  filled  with  a  mixture  of  wine  and 
water,  the  water  being  14f-  %  of  the  mixture,  and  the 
wine  is  75  %  of  the  number  of  gallons  which  the  cask 
holds.  Ten  gallons  of  water  are  added  to  the  mixture 
and  it  is  found  that  the  cask  is  ||  full.  Find  the  num- 
ber of  gallons  of  wine  and  of  water  and  the  num'^er  of 
gallons  which  the  cask  holds. 

G.  A  wholesale  merchant  buys  cloth,  paying  10  % 
daty,  and  sells  it  to  a  retail  merchant,  gaining  10  %  on 
his  money,  and  the  retail  merchant  sells  it  gaining 
l^iVi  %  o^  ^^^3  money.  But  the  duty  on  cloth  being 
abolished  and  the  original  price  faUing  10  %,  how  should 
the  retail  merchant  sell  cloth  which  he  formerly  sold  at 
$1-34,  both  merchants  making  their  usual  profits. 

7.  A  man  has  a  certain  sum  of  money.  He  spends 
$1000  and  then  gains  $400,  afterwards  he  spends  |-  of 
what  he  has  and  then  gains  $800,  and  after  spending 
y^j-  of  the  money  then  on  hand  he  has  $700  remaining. 
What  had  he  at  first. 

8.  A  man  has  400  shares  in  the  Union  Trust  Com- 
pany and  300  in  the  Union  Saving  Company  paying 
yearly  dividends  of  4  %  and  8  %  respoctively.  "Wishing 
to  increase  his  income  he  sells  out  200  shares  in  the 
Union   Trust  Company  and  100  shares  in  tae  Union 


2G3  EXAMINATION    PAPERS. 

Saving  Company  at  50  and  110  respectively,  and  in- 
vests ^  of  the  money  realized  in  stock,  of  which  the 
$G0  share  pajing  a  yearly  dividend  at  the  rate  of  10  "/• 
■was  at  a  premium  of  $15  and  the  rest  in  the  Merchants 
Bank  at  90 ;  what  should  be  the  half-yearly  dividend 
from  the  Bank  Stock  in  order  that  he  may  increase 
his  income  §400. 

9.  A  man  receives  a  certain  sum  of  money  of  which 
he  spends  §5  a  day.  Ten  days  after  receiving  the 
money  he  made  a  bet  of  ^^  of  his  money  and  lost, 
after  which  he  spent  $4  a  day.  Ten  days  after  making 
his  first  bet  he  made  a  bet  of  ^  of  the  money  on  hand 
and  gained,  and  after  this  spending  $5  a  day,  his  money 
lasted  him  44  days  ;  what  sum  had  he  at  first  ? 

10.  A  man  buys  three  casks  of  wine  A,  B,  C,  each 
containing  64  gallons.  His  selling  price  of  the  wine  in 
A  is  10  %  above  cost,  of  that  in  B  20  %  above  cost,  and 
of  that  in  C  10  %  below  cost.  From  each  cask  32  gal- 
lons are  taken  out ;  that  from  A  is  poured  half  into 
B  and  half  into  C  ;  that  from  B  is  poured  half  into  0 
and  half  into  A,  and  that  from  C  is  poured  half  into  A 
and  half  in  B.  From  the  mixtures  in  the  casks  24 
gallons  are  taken  out  and  the  operation  repeated.  He 
sells  the  mixture  in  each  cask  and  receives  for  that 
in  A  §182-00,  for  that  in  B  §188-20  and  for  tliat  in 
C  §192-40.  Find  the  cost  price  per  gallon  of  the  differ- 
eat  kinds  of  wino. 

XXIV. 

Wm.  O'C'NNoa,  M.  A. — London  High  School. 

1.  Prove  the  nilc  for  reducing  a  ciiculating  decimal 
U>  U.U  cquivulcut  vulgar  flection. 


FIIIST-CLASS   AND    UNIVERSITY   HOKOUS.  £"0 

^.    ,  ,,         ,       "       19.5331240-5.172 
Jb  aid  the  value  of  ;-, -. ; — ;-. 

7.892  +  4. 1+2.35G 

2.  As  A  can  run  11  yards  while  B  runs  10,  the 
former  gives  the  latter  a  fair  start  in  a  course  of  one 
mile.  After  running  at  their  usual  rates  for  2  minutes, 
13  falls.  A  being  180  feet  behind.  How  many  yai-ds 
per  minute  can'  each  run  ? 

8.  The  compound  interest  on  $567  for  two  years  is 
§119.07.     Find  the  rate  per  cent,  per  annum. 

4.  A  merchant  having  bought  grain  at  the  rate  of  5 
bushels  for  $7,  loses  455  bushels,  and  sells  the  remain- 
der at  the  rate  of  8  bushels  for  $5.  The  expenses  be- 
ing $847,  and  the  merchant's  net  loss  $122,  find  tlie 
number  of  bushels  purchased. 

5.  A  bookseller  bought  a  number  of  books  for  $180. 
If  he  had  bought  J  less  for  the  same  money,  each  book 
would  have  cost  50  cents  more.  He  marks  them  at  an 
advance  on  cost,  but  he  sells  tliem  at  22  i  cents  less  for 
each  book,  losing  5  per  cent,  on  cost,  i^'ind  the  num- 
ber of  books  and  the  marked  price. 

C.  A  draper  bought  240  yards  of  cloth,  five-eighths 
of  which  he  sold  at  $25  below,  and  tlio  remainder  at  25 
per  cent,  above  cost,  gaining  $9.25  less  than  5  per 
cent,  on  the  whole  transaction.  Find  the  cost  per 
yard. 

7.  I  make  20  per  cent  by  selling  8  parts  of  green 
tea  with  2  of  black,  the  cost  of  6  lbs.  of  the  former  be- 
ing equal  to  that  of  7  lbs.  of  the  latter.  In  what  ratio 
must  I  mix  them  in  order  that  I  may  gain  30  per  cent, 
without  raising  the  selhng  price  ? 

8.  I  invested  my  capital  in  mining  company  stock 
at  150,  and  afterwai'ds  exchanged  one-half  the  stock  at; 
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par  for  railway  stock,  paying  6  per  cent,  annual  divi- 
dends. The  mining  company  became  bankrupt,  and  1 
found  that  my  income  was  $60  less  than  if  I  liad  in- 
vested my  original  capital  at  8  per  cent.  Find  tie 
amount  of  my  capital. 

9.  I  lent  a  sum  of  money  at  4  per  cent.,  and  an- 
other sum  at  5  per  cent.,  the  total  interest  being  $G8.  If 
I  had  lent  the  first  sum  at  5  per  cent.,  and  the  second  at 
4  per  cent.,  the  total  interest  -would  have  been  |G7. 
Find  the  sum  lent  at  each  rate. 

10.  One  side  of  a  rectangular  field  is  half  as  long 
again  as  tlie  other,  and  its  area  is  equal  to  that  of  a 
circle,  the  circumference  of  which  is  120  v/6(3. 1410) 
yards.  Find  the  cost  of  fencing  the  field  at  20  cents 
per  foot. 

XXV. 

W.    J.    EOEEP.TSON,  M.  A.— St.    CATIUIlI^"ES     CoLLEGIAl   . 

Institute. 

1.  A  trains  leaves  Toronto  for  Hamilton,  at  the  ralo 
of  80  miles  an  hour.  During  the  -|  part  of  the  journey 
the  speed  continues  undiminished,  after  which  it  stops 
for  15  minutes,  and  then  continues  at  §  of  its  former 
speed.  It  is  found  that  it  takes  2  liours  to  accomplish 
tlie  journey.  Find  the  distance  between  Toronto  and 
Ilimiilton. 

2.  A  and  B  engage  in  business.  B  manages  the 
I  usness  and  receives  10%  of  the  profits  for  so  doing. 
1  ,  on  entering  puts  in  C0%  more  tliau  A ;  but  G  months 
alter  takes  out  J  of  what  he  puts  in.  At  the  end  of  the 
year  A  finds  that  liis  share  of  tlio  profit  amounts  to 
$1000 ;  giving  tlio  total  rate  of  profit  to  bo  80%  of  the 
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Buni  mvestod.     Find  B's  share  of  the  profit,  and  tha 
sum  invested  by  each. 

3.  A  merchant  commences  business  with  a  certain 
capital.  His  rate  of  profit  is  20%  ;  but  his  household 
expenses  are  5%  of  the  sum  originally  invested.  At  the 
end  of  3  years  he  finds  himself  worth  $15,000.  How 
much  did  he  invest  ? 

4.  A  vessel  is  insured  at  ^  of  its  value,  and  its  cargo 
at  its  full  value.  The  rate  of  insurance  for  the  vessel 
is  3%,  and  for  the  cargo  4%.  The  value  of  the  cargo  is 
C0%  that  of  the  vessel.  After  paying  one  premium  the 
vessel  is  lost,  and  the  insurance  company  loses  $18000. 
How  much  was  the  vessel  and  cargo,  respectively, 
v.'orth  ? 

5.  A  buys  flour  to  the  amount  of  500  bbls.  He  sells 
I  at  20%  advance  on  cost  for  cash,  and  the  remainder 
at  10%  advance,  giving  a  credit  of  6  months.  Given 
money  to  be  worth  10%,  and  his  cash  gain  to  be  $2-')0; 
find  the  price  of  flour  per  barrel. 

G.  A  banker  discounts  a  note  due  6  months,  hence, 
charghig  8%  for  accommodation,  and  finds  that  at  the 
end  of  the  6  months,  he  has  made  a  clear  profit  of  $50. 
Neglecting  days  of  grace,  find  the  amount  on  the  face 
of  the  note. 

7.  A  has  stock  in  the  Mercliant's  Bank  to  the 
amount  of  $200.  He  finds  that  after  receiving  3  years' 
dividends  at  the  rate  of  8%  (payable  half-yearly),  and 
selling  out  at  90,  that  ho  has  less  money  by  $5  than 
what  he  invested.  Money  being  worth  8%,  find  the 
price  he  paid  for  his  stock. 

8.  An  English  capitalist  sells  out  of  the  3%  at  90, 
aud  invests  the  proceeds  in  Canadian  securities  at  25% 
piemium,  giving  a  dividend  of  8%.     He  finds  that  he 
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has  increased  liis  annual  income  by  $10,000.  Supposing 
brokerage  to  be  ^%  on  each  transaction,  find  in  £'a 
sterling  the  amount  of  stock  he  held  in  the  B% — • 
exchange  on  London  being  at  a  premium  of  9|%. 

9.  A  mortgage  of  §1000  bearing  6%  interest  is  sold 
out  after  one  pajTnent  of  $200  has  been  made,  and  after 
one  year's  interest  is  due.  The  buyer  wishes  to  secm-e 
8%  for  his  money,  find  how  much  he  must  give  for  the 
mortgage,  the  debt  still  due  to  be  paid  off  in  4  equal 
annual  instalments. 

10.  A  fanner  borrows  $5000  fi.om  a  Loan  Company 
at  the  nominal  rate  of  8%.  He  repays  the  smn  in  5 
equal  annual  instalments  of  $1400  each.  Given  money 
to  be  worth  10%,  find  the  actual  rato  the  company 
charges. 

TKYL. 

Alexander  Murray,  M.A. — Galt  Coll.  Inst. 

1.  The  L.  C.  M.  of  two  numbers  is  100793  ;  the  G." 
C.  M.  is  17  ;  the  dilTercnce  of  the  numbers  is  1224 ; 
find  the  numbers. 

2.  A  man  has  $G000  stock  in  the  4  per  cents,  which 
lie  sells,  and  invests  the  proceeds  in  the  4^  per  cents  at 
88.  If  the  increase  in  his  income  bo  $18,  what  is  the 
price  of  the  4  per  cents,  allowing  brokoiago  in  each 
transaction  at  |%  ? 

8.  An  article  is  sold  at  a  loss  of  as  much  per  cent. 
as  it  is  'wortli  in  pounds ;  show  that  it  cannot  be  sold  for 
Ziioro  than  £25. 

4.  A  and  B  engage  to  do  each  half  of  a  certain  worlc 
A  began  in  the  moming  half  an  hour  before  B.  They 
rubtcd  an  hour  at  uoou,  when  half  the  whole  work  was 
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done.     B  finished  his  work  at  7  p.m.,  and  A  his  at  a 
quarter  to  10  p.m.     At  what  time  did  A  begin  ? 

6.  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  6/o  if  tliere  were  no  preference 
F]iarcs  ;  but  as  £400,000  of  the  stock  consists  of  such 
shares  which  are  guarp,nteed  7^%  per  annum,  the  ordi- 
nary shareholders  receive  only  5%.  Find  the  amount 
of  the  ordinary  stock. 

G.  A  cistern  is  kept  constantly  suppHed  with  water. 
Supposing  that  it  is  full  at  first,  it  is  found  that  '28 
equal  taps  opened  together  will  empty  it  in  4^  minutes, 
and  that  21  of  the  same  taps  will  empty  it  in  12  minutes ; 
how  many  taps  will  be  required  to  empty  it  in  2oyg 
minutes? 

7.  Two  articles,  of  which  the  united  cost  is  $90,  are 
sold  each  at  a  gain  of  as  much  per  cent,  as  it  is  woi  th 
in  $  ;  shew  that  the  sum  of  the  selling  prices  cannot  be 
less  than  $130.50. 

8.  Two  clocks  strike  the  hour,  and  are  hoard  to 
strike  nineteen  times ;  tliey  differ  two  seconds  in  time, 
and  the  one  strikes  every  3  seconds,  and  the  other 
every  4  seconds.  "When  they  strike  together  it  cannot 
hi  distinguished  whether  one  or  both  are  striking ;  and 
this  is  the  case  with  the  las-jt  stroke  of  the  faster.  "What 
hour  do  they  strike  ? 

9.  The  population  of  a  county  increases  in  4  years 
from  10,000  to  14,641.     What  is  the  rate  of  increase  ? 

10.  A  field  of  tlie  form  of  an  equilateral  triangle 
contains  just  half  an  acre.  What  must  be  the  lengtJj 
of  a  tether  fixed  at  one  of  its  angles,  and  the  other  end 
to  the  nose  of  a  horse,  so  as  to  allow  him  to  graze  ex- 
actly one-half  of  it  ? 
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11.  A  note  for  $860  is  payable  on  1st  NovemLcr , 
$200  are  paid  on  Isfc  September;  what  additional  pay- 
ment ought  to  be  made  on  1st  October,  so  as  to  extend 
the  time  for  payment  of  the  balance  till  1st  January  ? 

12.  One  side  of  a  rectangular  figure  is  60  feet 
longer  than  the  other,  and  its  area  is  equal  to  that  of  a 
square  of  which  the  side  is  40  ft.;'  find  sides  of  rectangle. 

XXYII. 
John  Cameron,  B.  A. — "Winnipeg  P.  Schools. 

1.  A  capitalist  holding  S/'o  bonds  in  a  Transporta- 
tion Co.  exchanged  them  at  64^%  for  capital  stock  in 
the  same  Co.,  bearing  7%,  at  86%,  the  int.  on  bonds 
and  stock  having  just  been  paid ;  his  cash  gain  Avas 
$258.33^.  What  amount  of  bonds  did  he  originally 
hold,  money  being  worth  6%  to  him  ? 

2.  Suppose  that  from  the  time  of  its  capture  the 
rate  of  increase  in  value  of  the  marten  skins  has  been 
uniform  find  the  original  cost  of  12  bales  of  these  furs, 
for  which  at  the  end  of  8  montlis  after  being  first  taken 
$120  was  paid — it  being  known  that  the  value  of  4 
bales  at  the  end  of  six  months  will  support  a  lodge  ol 
12  In-liaus  for  9  weeks,  and  the  proceeds  of  5  bales  at 
the  cn^  01  2  months  will  support  a  lodge  of  8C  Indians 
for  8  weeks. 

8.  A  Hudson  Bay  trader  purchases  on  commission 
fiua  for  the  atoiage  of  which  he  pays  $250  ;  he  charges 
commission  at  the  rate  of  2%  on  C%  advance  on  total 
cost  of  furs,  storage,  duty,  and  coniuiission ;  and  duty 
Im  paid  at  4%  ""  the  total  cost  of  furs,  storage,  and 
oommission.  His  commisBiou  was  $84  ;  fiud  the  orig- 
i.;al  cost  of  tho  furs. 
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4.  A  father  leaves  his  3  sons,  aged  rcspectlvfly  13, 
15,  and  17  years,  $1G,000,  to  be  so  divided  that  tlie 
nbaresofthe  eldest  and*the  youngest  placed  at  com- 
pound int.  at  S"/"  per  annum,  will  amount  to  equal  sums 
■when  they  come  of  age,  and  be  together  equal  to  the 
lihare  of  the  other  son  similarly  invested.  What  rate 
%  is  realized  by  a  person  who  pays  $28,561  for  the 
eldest  sou's  share  ? 

6.  A  Hamilton  merchant  receives  May  21st  an  ac. 
s.iles  (due  July  5/8)  from  "Winnipeg.  He  instructs  his 
agent  to  get  the  debt  cashed  at  one  of  the  banks  and 
invest  tlie  proceeds  in  a  9-day  bill  on  Toronto.  This 
bill  the  agent  buys  on  the  27th  May  at  1^%  discount 
and  remits  it  to  Hamilton.  It  is  received  there  Juno 
2ad  and  is  sold  June  8th  at  ;^%  premium ;  he  finds 
that  by  doing  this  he  has  made  $05.23  more  than  if  ho 
had  drawn  June  8th  a  di-aft  on  Winnipeg,  payable  July 
5th,  and  sold  it  at  ^"/o  premium.  Suppos-'ig  the  bank 
discount  to  be  7%,  what  was  the  net  proce-d£:  of  tao  h". 
sales  ? 

G.  A  Montana  whiskey  trader  is  caught  by  the 
^lounted  Police,  and  $2-100  worth  of  furs  in  his  posses- 
sion, which  he  had  received  from  the  Indians  in  ex- 
change for  "  fire  water,"  is  confiscated ;  he  is  also  fined 
$400,  which,  however,  is  just  the  amount  out  of  which 
he  had  cheated  the  Indians  by  using  a  can  in  tiio  form 
of  a  fi-ustum  of  a  cone,  one  foot  in  depth,  and  contain- 
ing, as  he  said,  14  imperial  gallons,  one  of  the  end 
diameters  of  the  cr.u  being  ^  of  the  other.  Find  tliO 
diameters. 

7.  In  the  Winnipeg  Public  Schools  every  time  a 
pupil  passes  the  head  of  his  class  he  is  credited  with  I"* 
•♦  round."     Thi'ee  new  pupils  A,  B,  and  C,  equal  iu 


27G  EXAMINATION   PAPEES. 

ability  and  superior  to  the  rest  of  the  class,  take  tlicir 
positions  at  the  foot  of  the  class  ;  A  had  been  at  three 
recitations  before  B  entered  ^he  class,  and  when  0 
entered  A  was  4  times  as  far  as  B  from  the  foot  towards 
the  head ;  and  when  A  completed  his  first  "  round"  he 
had  "  got  above"  as  many  pupils  as  the  other  two,  and 
C  had  passed  one  pupil  less  than  four-fifths  as  many  as 
B.  How  many  pupils  were  there  in  the  class  during 
this  time  who  did  not  get  a  round  ? 

8.  Investigate  the  formula  for  compound  interest, 
and  interpret  when  n  is  negative. 

What  is  the  present  worth  of  an  annuity  of  $1200  in 
reversion  7  years,  and  continuing  13  years,  at  6%  ? 

9.  A  farmer  wishes  to  build  a  rectangular  sheep- 
fold  which  will  contain  a  quarter  of  an  acre,  and  which 
Avill  have  an  old  wall  for  one  side.  Find  the  length  and 
breadth  so  that  it  may  be  built  with  the  smallest 
possible  numher  of  boai'ds. 

xxvm. 

E.  TiLLET,  B.A. BOWMANVILLE  IIiGH  ScHOOL. 

t.  Discuss  the  correctness  of  the  following  state- 
ment :  In  order  that  the  denominator  ot  a  fraction 
may  be  indicated  it  is  necessary  and  sufficient  that  the 
denominator  be  one  of  the  powers  of  ten  or  the  differ- 
ence between  two  powers  of  ten. 

Write  -if^^js  with  the  denominator  indicated. 

2.  A  was  indebted  to  B.  A  failed,  and  B  agreed  to 
take  a  certain  fraction  of  the  debt.  The  fraction  was 
written  as  a  mixed  decimal  of  two  fi^jUres,  the  riglit 
hand  figure  being  the  larger.  The  accountant,  in 
making  out  the  bill,  by  an  oversiglit  trcatuJ  the  Laction 
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as  a  finite  decimal,  and  lionce  made  an  error  in  the  bill 
of  4:s.  Id.  Had  the  fraction  been  treated  as  a  pure  repe- 
tend  the  error  would  have  been  but  2^?.  Qd.  Find  the 
decimal  and  the  sum  B  agreed  to  take  from  A, 

8.  A  person  invested  $5746  in  bank  stock,  and 
shortly  after  sold  it  out  for  $5984.  Had  he  bought 
and  sold  through  an  agent  at  ^  %  on  each  transaction, 
he  would  have  received  but  $5915  on  the  same  outlay. 
Find  the  price  of  the  stock,  and  the  quantity  bought 
and  sold. 

4.  The  price  of  pure  gold  is  $4.29J  per  oz.,  the 
jnice  of  a  mixture  of  gold  and  silver  weighing  24  lbs. 
is  $819.75.  If  the  weight  of  gold  and  silver  in  the  mix- 
ture be  interchanged,  the  value  will  be  $444.  Find  the 
weight  and  value  of  silver  in  the  mixture. 

5.  Find  the  present  value  of  a  mortgage  for  $7200, 
to  bo  paid  in  nine  equal  annual  instalments,  that  the 
purchaser  may  realize  8  %  per  anuum  on  his  invest- 
ment ;  assuming  that  the  first  payment  is  made  at  the 
end  of  the  first  year,  and  that  the  mortgage  bears  inter- 
est at  the  rate  of  6  °/o  per  annum. 

6.  Two  trains  started  at  the  same  time,  one  from 
Toronto  and  the  other  from  Bowmanville.  They  met 
at  9  o'clock  a.m.  One  train  reached  Bowmanville  at 
87 1-  min.  after  nine,  and  the  other  arrived  in  Toronto 
at  half-past  eleven  a.m.  Supposing  the  rate  of  each 
train  to  bo  uniform,  and  that  the  distance  from  Toronto 
to  Bowmanville  is  42  miles,  find  tlie  time  of  starting 
and  the  distance  travelled  by  each  train  before  they 
met. 

7.  January  4th,  1876,  B  had  his  note  for  $600  at  3 
m OS.  cashed  by  a  broker  at  a  discount  of  1  ^  %  per  mo. 
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April  4tu  the  note  was  renewed  for  a  furtlicr  term  of  3 
mos.  upon  tlie  maker  paying  suudi-y  charges,  wliich 
amounted  to  $2.00,  and  interest  at  the  rate  of  2  %  per 
mo.  July  4th,  B  hoiTOwed  $6C0  at  10  %  per  annum, 
and  redeemed  the  note.  January  4th,  1877,  B  settled 
with  A  in  full.  Find  the  rate  per  cent,  per  annum  that 
B  paid  for  the  use  of  the  money. 

8.  A  sold  1264  yds.  of  cloth  on  a  note  at  9  mos.,  and 
immediately  discounted  the  note  at  the  hank  at  8  %  per 
annum,  and  found  that  the  proceeds  gave  him  a  net 
gain  of  25  %  on  his  outlay.  The  banker's  gain,  not 
counting  days  of  grace,  was  §28.44.  Find  thi  cost  per 
yard  of  the  cloth. 

9.  B  paid  $1,000  to  A  for  some  mdse.,  A  realizing 
a  certain  rate  of  gain  on  the  transaction.  B  sold  to  0, 
his  rate  of  gain  being  twice  as  great  as  A's.  C  sold  to 
D  for  $1207.60,  at  a  rate  of  gain  three  times  as  largo 
as  B's.  Find  A's  and  C's  buying  prices,  and  the  rate 
per  cent,  of  gain  made  by  each. 

10.  A  person  having  to  pay  $2040  two  years  hence, 
invested  a  certain  sum  in  the  7i  %  stocks  to  accumulate 
interest  until  the  debt  be  paid,  and  an  equal  sum  tho 
next  year.  Supposing  the  investments  to  be  made 
\(-hcn  the  stock  is  at  112  J,  and  tho  price  of  the  stock  to 
remain  the  same,  what  must  be  tho  sum  invested  on 
each  occasion,  that  there  may  be  just  sufficient  to  pay 
the  debt  at  the  end  of  the  time  ? 

XXIX. 

J.  MoBRisoK,  M.B.,  M.A. — Nkwmabket  Hion  Scuool. 

1,    The  difTercnco  between  tlic  iut(n(>si  ami  tin'  uis- 
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count  on  a  certain  sum  for  8  months  at  6  %  is  $0.08  j^^. 
What  is  the  sum  ? 

2.  A  person  invests  in  the  Grand  Trunk  Eaihvay 
8  per  cents,  so  as  to  obtain  3\  per  cent,  clear  on  his 
investment  when  there  is  an  income  tax  of  2^  cents  in 
tlie  dollar,  the  brokerage  being  \  per  cent.  At  what 
price  must  he  buy  ? 

3.  A  person  sells  out  $4G00  stock  in  the  4  per  cents 
at  92 ;  and  invests  in  the  8|  per  cents,  gaining  thereby 
$10  per  annum  by  the  change  of  income.  At  what 
price  did  h^  purchase  the  latter  stock  ? 

4.  A  and  B  together  earn  as  much  in  80  days  as  A 
does  alone  in  42  days.  In  what  time  would  B  alone 
earn  the  same  sum  ? 

5.  A  person  invests  -|  of  his  capital  in  the  Toronto 
Bank  stock,  4  in  Great  Western  Railway  stock,  and 
tno  remainder  in  Nevraiarket  debentures.  He  sells  the 
bank  stock  at  a  profit  of  5  per  cent,  the  Railway  stock 
at  a  profit  of  4  %,  and  the  debentures  at  a  loss  of  2  per 
cent,  and  realizes  $5130.  What  was  the  amount  of  his 
property  originally  ? 

G.  A  person  sells  out  $5000  stock  of  the  3  per  cents 
at  9G  and  invests  the  proceeds  in  bank  stock  at  75, 
which  pays  an  annual  dividend  of  2^  per  cent.  What 
is  his  increase  of  income  ? 

7.  The  Earth,  Venus,  and  the  Sun  were  observed 
to  occupy  the  same  relative  positions  after  an  interval 
of  583"921  mean  solar  days.  The  Earth  performs  one 
absolute  revolution  round  the  Sun  in  3G5*25G  days. 
Find  the  periodic  time  of  Venus. 

8.  The   Moon's  mean  sidcrial  period   is  27  days  7 
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hours  43  miuiitos  11  seconds.  Find  her  mean  sjTQodi- 
cal  period,  or  the  mean  duration  of  the  interval  fiom 
new  moon  to  now  moon. 

9.  A  solar  spot  was  observed  to  pass  from  the  east- 
em  to  the  western  limb  of  the  Sun  in  18^  days.  De- 
teiTTiine  the  time  of  the  Sun's  rotation  on  his  axis, 
supposing,  of  course,  that  the  spot  has  no  proper  motion 
of  its  ovTn,  and  that  the  Earth  performs  one  revolution 
round  him  in  the  same  direction  in  3G5-'256  days. 

10.  The  intensity  of  gravity  varies  directly  as  the 
mass  or  quantity  of  matter  and  inversely  as  the  square 
of  the  distance  from  the  centre  of  attraction.  The 
Sun's  mass  is  814760,  the  Earth's  being  1 ;  and  his 
diameter  852584  miles,  that  of  the  Earth  being  7920 
miles.  Find  what  a  pound  of  terrestrial  matter  would 
weight  at  the  Sun's  smface. 

XXX. 

C.  A.  Babnes,  Esq.,  Strathrot,  P.  S. 

1.  A  farm  is  rated  at  60  cents  per  acre,  and  tho 
tenant  on  receiving  back  10%  of  liis  rent  found  the  sum 
returned  amounted  to  $24  more  than  tho  whole  rate. 
The  next  year  tho  rate  was  doubled,  and  he  received 
back  15%  of  his  rent,  but  found  that  tho  sum  returned 
only  just  paid  for  tho  whole  rate.  Eequixod  tho  rent, 
rate  and  number  of  acres. 

2.  A  and  B  with  despatches  between  two  towns  start 
at  tho  Hanio  tinio,  luid  moot  when  A  has  travcllod  80 
uiilcu  more  thou  li,   and  they  al  Lor  wards  rouch  thoir 
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destination  in  4  and  9  hours  respectively.  What  was 
their  rate  of  t-aveUing  and  distance  between  the 
towns  ? 

8.  Two  clocks  are  strildng  the  hour  together,  and 
they  are  heard  to  strike  19  times.  There  is  a  differ- 
ence of  2  seconds  in  their  time,  and  the  faster  strikes 
every  three,  and  tlie  other  every  four  seconds.  What 
is  the  hour  they  strike,  it  being  observed  that  when  the 
clocks  strike  in  the  same  second  the  sounds  cannot  be 
distinguished  so  as  to  determine  whether  one  or  both 
sti-ike  in  that  second,  and  that  is  the  case  with  the  last 
stroke  of  the  faster  clock  ? 

4.  An  agent  in  Cuba  wishes  to  remit  $4,000  to  his 
employer  in  France.  Which  will  be  more  advantageous, 
after  deducting  the  expenses  of  exchange,  to  remit 
indirectly  through  New  York  or  directly  by  a  bill  o 
Paris,  provided  one  dollar  Cuba  currency  be  equal  to  5 
francs,  and  the  exchange  of  Cuba  on  Paris  be  1%  pre- 
mium, of  Cuba  on  New  York  4%  premium,  and  of  New 
York  on  Paris  6f\  francs  per  dollar.  The  agents  iu 
Cuba  and  New  York  each  receive  ^%  commission  for 
doing  the  business. 

5.  A,  B  and  C  enter  partnership  ;  A  contributes 
$12,000  for  6  months,  B  a  certain  sum  for  9  months, 
and  C  !!^9000  for  a  certain  time.  The  gain  is  $5,400,  of 
Avhich-  A  takes  ^g  and  B  1500  more  than  80°/>  of  a  sum 
which  is  greater  than  A's  and  C's  by  $50,  and  G  the  re- 
mainder.   Find  E's  stock  and  C's  time. 

6.  Find  what  A,  B,  C,  D  are  worth,  by  knowing — 
1st.  That  A's  money,  together  with  ^  of  B,  C,  D,  is 
equal  to  $137.  2nd.  That  B's  money,  together  with  ^ 
of  A,  C,  D  is  equal  to  $187.  8id.  That  C's  money,  to- 
getlier  with  ^  of  A,  B,  D  is  equal  to  $137.     4th.  That 
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D's  money,  together  witli  ^  cf  A,  B,  C,  is  equal  to 
$137. 

7.  Supposing  the  elastic  j)Ower  of  a  hall  which  falls 
fiom  a  height  of  100  feet  to  hq  such  as  to  cause 
it  to  rise  50  feet,  or  one-half  the  height  from  which  it 
fell,  and  to  coutinue  in  this  way  dimiuishiug  the  height 
to  which  it  will  lise  in  geometrical  progression  till  it 
come  to  a  state  of  rest,  how  far  will  it  have  moved  and 
in  what  time  from  starting  ? 

8.  If  several  partners  advance  respectirely  capitals 
Ci,  Cj,  C3,  C4,  &c.,  during  the  time  t,,  tg,  tg,  t^,  &c., 
lespectively,  show  that  their  gain  or  loss  are  propor- 
tional to  the  products  C,  t^,  Cvj  tg,  C3  tg,  C4  t^,  &c. 

9.  A  man  owes  a  sum  of  money,  which  it  is  agreed 
he  shall  jmy  in  5  instalments  equal  in  their  time  and 
amount ;  and  with  each  instalment  he  is  also  to  pay  in- 
terest at  5  per  cent,  on  the  amount  then  owing.  The 
last  payment  at  the  expuation  of  12  months  being 
(with  interest)  $28,  it  is  required  to  knuw  the  original 
amount  of  debt,  and  the  time  and  amount  of  each  pay- 
ment. 

10.  Three  circles  whose  radii  are  as  the  numbers  G, 
7,  8,  are  inscribed  in  a  circle  whose  diameter  is  3130 
feet     Required  the  radii  of  the  inscribed  circle. 

XXXI. 

I.  J.  BmcHAiiD,  Esq.,  Toeonto,  V.  S. 

1.  In  reducing  to  a  decimal  the  proper  fraction 
,  ,  b  being  prime  to  ten,  shew  that  when  the  remaiu- 

dor  b—a  occurs  half  the  circulating  period  has  been  ob< 
tiiinod,  and  how  the  remaining  figures  maybe  foiiiul. 
Shew  nl.so  that  the  period  itself  is  divisible  by  'J. 
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2.  What  is  meant  by  "  Scales  of  Notation"  ?  When 
a  fraction  is  reduced  to  a  decimal  in  any  particniar 
scale,  how  can  you  previously  determine  the  nature  of 
the  resulting  decimal  ? 

In  a  certain  scale,  radix  less  than  ten,  the  fractious 
-^^  and  ^j^  give  respectively  two  and  three  finite  places 
of  decimals  ;  in  the  same  scale  would  -^V  S^^'^  ^^y  fiuite 
places  ? 

Shew  that  the  fraction  — -  cannot  give  more  than 
places  which  repeat. 


(m-l)2 

3.  Shew  that  the  difference  between  the  amount  of 
the  present  worth  of  a  note  discounted  by  the  Bank 
and  the  face  of  the  note  is  proportional  to  the  square 
of  tlie  product  of  the  time  and  rate. 

The  difference  between  the  true 
and  the  bank  discount  of  a  note  for  $315,  payable  in 
one  year,  is  75  cents.     Find  the  rate. 

4.  The  number  of  teachers  and  pupils  in  the 
Toronto  Public  Schools  in  1877  were  respectively 
83^%  and  10%  more  than  in  1876,  and  the  number  of 
teachers  and  pupils  together  10TjYg^%  more  than  in 
187G.  Had  10  fewer  teachers  been  engaged,  there 
would  have  been  9  less  pupils  per  teacher  than  in  1876. 
How  many  new  teachers  were  engaged  ? 

6.  A  grocer  uses  to  his  advantage  a  false  balance  in 
both  buying  and  selling,  and  gains  altogether  4:6y'*^'jy%. 
Had  he  used  the  scales  to  his  disadvantage  in  both  buy- 
ing and  selling  he  would  have  neither  gained  nor  lost. 
How  many  oz.  did  he  give  for  a  pound,  and  what  was 
his  gain  per  cent.  ? 

6.  A  young  man  enters  upon  a  situation  at  a  salary 
of  $100  per  quarter,  whicli  is  increased  $10  every  pay- 
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menfc.  His  expenses  are  $75  for  the  first  quarter,  and 
increase  5%  each  succeeding  quarter.  After  each  pay- 
ment he  deposits  his  spare  money  in  the  bank,  for 
which  he  receives  6%  per  annum  interest;  what  will  he 
he  woi-th  in  10  years  ?  Give  the  result  in  surd  form 
and    approximate    its    value,   taking    (1.05)*  "  =  7-04, 

(1.06)10  =  1.79085,  (1.06)^=1.014674.  At  the  above 
rate  would  his  expenses  ever  equal  his  salary?     Why? 

7.  A  merchant  invests  $12,000,  which  yields  25% 
annually.  At  the  end  of  the  first  year  he  withdraws 
§1000  for  expenses,  and  each  succeeding  year  33^% 
more  than  the  preceding  year.  When  will  he  be 
ruined  ?  When  had  he  better  close  his  business  ? 
What  will  he  then  be  worth  ?  Log.  2  =  .3010300.  Log. 
3=-4771213. 

8.  A  boatman  can  begin  to  row  at  the  rate  of  6 
miles  per  hour  in  still  water,  but  his  speed  uniformly 
diminishes  one-half  mile  per  hour ;  he  can  row  down 
stream  to  a  certain  point  in  an  hour,  and  return  in  Iwo 
hours ;  find  the  rate  of  the  stream. 

9.  A  C  B  is  a  semicircle.  C  a  point  on  the  circum- 
ference, such  that  A  C  is  8  feet  and  B  C  4  feet.  On 
A  C  and  B  C  semicircles  are  described  so  as  to  fall  with- 
out A  C  B  ;  find  jjreciseli/  the  sum  of  the  areas  of  the 
two  lunes  thus  formed.  Coidd  you  thus  find  the  exact 
area  of  a  circle  ? 

10.  Squares  are  described  on  the  sides  of  a  triangle 
so  as  to  fall  without  it,  and  the  exterior  angles  of  the 
Bqnares  are  jomed  so  as  to  form  a  polygon  without  any 
re-ouiraiit  angles ;  shew  that  the  sum  of  the  squares 
on  these  three  lines  is  equal  to  tlnee  times  tlie  sum  ol 
till!  squares  on  the  sides  of  the  triangle.     Show  also 
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tlial  the  sum  of  the  three  triangles  fonnetl  by  joining 
the  exterior  angles  of  the  scjuares  is  equal  to  three 
times  the  original  triangle. 

XXXII. 

Miss  Coenek,  Toronto. 

1.  A  and  C  can  do  a  piece  of  work  in  8  days,  which 
B  and  C  can  do  in  6,  and  A  and  B  in  4  days.  They 
work  2||  days.  Had  B  working  alone  been  able  to  fin- 
ish it  ^  of  a  day  sooner,  he  would  have  received  $2 
more  than  he  did.  Find  the  sum  of  money  required  to 
pay  A,  B  and  C  then-  wages. 

2.  I  remit  my  agent  in  New  York  $64900,  with  in- 
structions to  deduct  his  commission  at  1^  %,  and  invest 
balance  in  sugar.  In  addition,  I  have  to  pay  freight 
$1740,  insurance  $900,  and  an  ad  valorem  of  2J  %  on 
the  invoice  price  of  the  sugar.  He  sells  the  sugar  at  a 
profit  of  If^j  °/o  on  the  whole  outlay,  but  instead  of  re- 
ceiving cash  he  receives  a  note  @  70  days,  which  on 
being  discounted  at  the  bank  at  5  %  exactly  settles  the 
claim.  Eequircd  face  of  note  and  amount  mvested  in 
sugar. 

3.  A  started  in  business.  16  mos.  after  he  com- 
menced; B  entered  as  a  partner  with  a  capital  equal  to 
•142857  of  A's.  2  mos.  later  C  entered,  and  his  capital 
was  to  B's  as  B's  time  was  to  A's  time.  At  the  end  of 
four  years  from  time  of  starting  they  agreed  to  wind  up 
affaii's  ;  D  assumed  charge,  and  settled  the  claims  of  the 
partners  by  making  over  to  them  a  mortgage  for  10 
years  on  the  full  value  of  an  estate  worth  annually 
$9700.  What  is  the  P.  W.  of  B's  claim,  supposing 
compound  interest  be  allowed  at  5  %  ;  the  partners 
sharing  according  to  thcii-  stocks  and  time  in  tiadc  ? 
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4.  Interest  and  discount  may  both  be  considered  as 
interest  on  a  certain  sum.     Explain. 

A  merchant  being  asked  his  original  capital,  replied 
that  three  years  after  starting  he  had  been  Avorth 
$4374:'616,  and  that  he  had  added  annually  to  his  busi- 
ness a  sum  equal  to  his  original  capital,  increased  by^ 
compound  interest  at  the  same  rate  that  he  had  had  a 
note  of  $1,120  for  2  years  discoimted  at,  receiving  $120 
as  discount.  What  was  the  merchant's  original  cap- 
ital? 

6.  A  bought  100  lbs.  of  each  of  two  kinds  of  tea, 
the  price  of  the  dearer  being  to  the  price  of  the  cheaper 
as  11  :  9.  He  mixed  15  lbs.  of  the  dearer  with  a  cer- 
tain amount  of  the  cheaper,  and  sold  it  without  loss  at 
95c.  per  lb.  The  remainder  of  the  dearer  tea  he  marked 
at  $1.54  per  lb.,  thereby  clearing  |-  of  the  cost  price, 
but  sold  it  2c  per  lb.  dearer.  Required  gain  %  in  the 
latter  case,  and  the  number  of  lbs.  of  the  cheaper  that 
he  mixed  with  the  16  lbs.  of  the  dearer. 

6.  A  man  in  England  owns  £400  in  Bank  of  Eng- 
land 4  %  selling  at  104^.  He  sells  through  a  broker, 
jvho  charges  ^  %  commission  for  each  transaction,  when 
axchango  is  at  110  and  invests,  in  Dom.  6  %.  How 
much  cBpII  he  afford  to  pay  for  latter,  in  order  that  his 
income  may  neither  be  inci'eascd  nor  diminished  ? 

7.  A  man  finds  by  his  watch  tliat  he  can  row  a  cer- 
tain distance  down  a  stream,  running  ordinaiily  at  the 
rate  4-  of  a  mile  an  liour,  in  CC,  and  up  in  1  hour.  He 
diKCOVcrs,  liowcvor,  tliat  his  watch  gains  2'  daily.  Find 
the  diflForcnco  between  the  real  distance  that  ho  rowed, 
and  the  distance!  asooilaincd  from  his  watch  time,  sup- 
l)OBiug  the  watch  to  aliow  correct  time  at  staHiiji;. 
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8.  Deduce  a  method  for  finding  tlie  time  wlien  prin- 
cipal, amount,  and  rate  %  are  given  compound  interest. 

A  farm  annually  increases  in  value  20  %,  in  what 
time  will  it  be  worth  3  times  its  original  value  ?  Log. 
2--301030.     Log.  3  =  -477121. 

9.  A  merchant  buys  100  yds.  of  cotton  at  lOe  per 
yd.,  and  80  yds.  at  7^c  per  yd.,  on  G  mos.  credit,  choos- 
ing to  purchase  in  that  way  rather  than  to  receive  a 
certain  discount  for  cash.  He  sold  the  former  at  a  profit 
of  12  %  on  the  cash  buying  price,  and  the  latter  at  a 
l)rofit  of  20  %  ;  had  he  reversed  the  proceeding  he  would 
have  gained  30c  more  than  he  did.  Required  the  rate 
%  of  discount  which  the  merchant  might  have  received 
L"y  purchasing  for  cash. 

10.  A  field  in  the  form  of  a  parallelogram  has  a 
tree  planted  in  the  centre.  Adjacent  sides  14  and  9  per, 
respectively.  Shoi'test  distance  from  coiner  to  corner 
ftcross  field  8  per.  Eequu-ed  distance  fi-om  tree  to  fua- 
thest  corner  of  field. 

xxxnL 

C.  Moses,  Esq.,  P.  S.  I.,  nAi^DniAND. 

1.  Two  lbs.  of  tea  and  6  lbs.  of  sugar  cost  $2.40,  but 
if  sugar  were  to  rise  60%  and  tea  10%  they  would  cost 
^2.80 ;  find  the  price  per  lb.  of  tea  and  sugar. 

2.  ]\Iy  agent  in  Montreal  sold  a  consignment  of  flour 
on  a  commission  of  3%,  and  invested  the  proceeds  in 
U.  S.  6's  5-20  at  95  on  a  commissicm  of  2fo  on  the 
amount  invested,  his  whole  commission  is  $530  ;  what 
is  my  income  on  said  investment  ? 

3.  A  goldsmith  has  two  defaced  ornaments,  the  first 
c;)utaini]ig  1§  ozs.  of  gold  and  ^  of  an  oz.  of  alloy,  the 
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second  containing  |  of  an  oz.  of  gold  and  1^  ozs.  alloy; 
liow  mnch  must  be  take  from  each  to  fonn  a  new  orna- 
ment weigliing  2  ozs.,  containing  equal  parts  of  gold  and 
alloy  ? 

4.  A  mortgage  of  $1000,  repayable  in  5  years  at 
$200  a  year  with  interest  at  6/o  on  the  unpaid  principal, 
is  sold ;  what  is  its  value  allowing  the  j)urchaser  8%  for 
his  money. 

5.  A  dishonest  broker,  having  a  certain  number  of 
old  sovereigns,  reduced  each  by  -^^  of  its  value  and 
l^asscd  I  of  them  thus  gaining  £1  2s.  9d.  In  attempt- 
ing to  pass  the  remainder,  he  Avas  arrested  and  the 
sovereigns  taken  from  him  with  the  exception  of  one 
Avhich  he  managed  to  conceal.  How  many  sovereigns 
were  there  and  what  was  the  value  of  each,  it  being 
known  that  the  man  gained  4s.  10  ^  J.  on  the  whole 
transaction  ? 

G.  A  owes  B  $1200  due  in  4  months  which  B  offers 
to  discount  at  12%  per  annum.  Now  A  finds  that  for 
2%  ho  can  get  the  use  of  D's  name  with  which  he  can 
get  the  note  discounted  at  the  bank  for  8%  ;  which  will 
be  the  better  way  and  by  how  much  ? 

7.  An  express  train  leaves  Fort  Erie  for  Calcdoiiia 
at  1  o'clock  p.  m.,  at  the  rate  of  80  miles  per  hour,  and 
15  minutes  after  is  followed  by  a  freight  train  at  tlio 
rate  of  20  miles  per  hour.  A  mixed  train  leaves 
Caledonia  for  Fort  Erie  at  the  rate  of  25  miles  an  hour, 
and  after  travelling  1  hour  meets  the  express  and  in  20 
minutes  aftonvards  meets  the  freight  train.  At  what 
lime  did  the  mixed  train  leave  Caledonia  ? 

8.  A  merchant  in  Montreal  imported  from  England 
a  quantity  of  goods  for  wliich  he  hiid  to  pay  a  duty  of 
15/{.  Ou  acc.junt  ol*  the  iloprossiou  in  lijidt*  lie  is  forced 
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to  sell  at  a  loss  of  5f  %  ;  had  he  sold  them  a  month 
earlier  he  would  have  made  $196.80  more  than  he 
did  and  then  would  have  cleared  22  %  on  the  transaction; 
what  price  did  he  pay  for  the  goods  ? 

9.  A  statue  80  feet  high  stands  on  a  pedestal  50  feet 
high,  and  to  a  spectator  on  a  horizontal  plane,  they 
subtend  equal  angles ;  required  the  distance  of  the 
observer  from  the  base,  the  height  of  the  eye  being  5 
feet. 

10.  The  sides  of  a  triangle  are  8,  10  and  12  re- 
spectively ;  find  the  difference  between  the  diameters  ol 
the  inscribed  and  cii'cumscribed  circle. 

XXXIV. 
James  Carlyle,  M.D. — Noejial  School,  Toeokto. 

1.  The  annual  income  fi-om  an  estate  is  the  rent  and 
the  income  tax  which  is  levied  on  the  rent  after  it  is  re- 
duced 20%.  If  the  annual  income  be  $3176,  and  the 
income  tax  2  cents  on  the  $,  what  is  the  taxable  income  ? 

2.  A  broker  receives  instructions  to  purchase  Mon- 
treal Bank  stock,  that  pays  7%  haK-yearly  dividends,  so 
that  4%  may  be  realized  on  the  investment.  What 
may  he  pay  for  the  stock  if  bought  two  months  before 
tlie  dividend  is  payable. 

3.  On  January  1st,  1877,  B  purchased  a  farm  for 
which  he  gave  a  bond  securing  the  payment  of  $5000, 
in  10  annual  instalments  of  $500.  B  paid  nothing 
until  January,  1879,  when  he  took  up  the  bond,  paying 
7%  interest  on  overdue  uistalments,  and  being  allowed 
7%  discoimt  for  all  not  due.  Eequu-ed  the  amount  B 
paid. 

4.  A  owes  B  $520,  due  in  G  mos.,  $048  in  12  mos., 
$1704  in  18  mos.,  and  $1200  in  2  J  years.     If  money 


2D0  EXAMINATION   PAPEES. 

be  "wortli  8%  simple  interest,  find  when  it  would  be  faur 
to  both  parties  for  A  to  pay  his  whole  indebtedness. 

5.  If  5  men,  4  boys  and  3  girls,  can  clear  a  meadoT? 
of  stones  in  9  days,  or  3  men,  8  boys  and  6  girls  can  do 
it  in  8  days,  or  4  men,  10  boys  and  9  girls  can  do  it  in 
6  days,  how  long  will  it  take  3  men,  5  boys  and  4  girls 
to  clear  it  ? 

6.  If  the  population  of  Canada  is  now  3,750,000, 
and  the  increase  from  all  soui-ces  annually  is  ^  of  the 
population  at  the  beginning  of  the  year,  and  the 
decrease  -jVi  fiud  how  long  it  will  be  before  the  popula- 
tion is  10,000,000.  Given  log.  2  =  -301030  and  log. 
3  =  -477121. 

7.  A  person  has  the  offer  of  $1500  a  year  for  15 
years,  or  by  waiting  15  years,  to  enjoy  the  annuity  as  a 
perpetuity.  Determine  the  conditions  that  will  rendoi 
one  better  than  the  other. 

8.  A  owns  a  mortgage  securing  the  paimint  of 
$1200  in  tlirce  annual  instalments  of  $100,  with  inter- 
est at  8%.  He  exchanges  it  for  bank  stock  that  pays 
1G%  dividends,  at  177^.  Find  the  amount  of  stock  he 
received. 

9.  A  dealer  bought  wlieat  at  SI. 75,  $1.80  and  $2. 
In  what  proportions  may  they  be  mixed  so  as  to  sell  the 
mixture  at  $2.15.|  on  8  mos.  credit,  when  money  is 
worth  10%,  and  make  a  present  gain  of  12%  ?    • 

10.  A  Hpcculatof  in  Toronto  purchased  $1^0,000 
Bank  stock  in  New  Oi  leans  at  80,  and  sent  a  draft  to 
liis  broker  in  New  Yoi-k,  witli  instructions  to  settle  for 
the  stock.  Exchange  between  Toronto  and  New  York 
1\%  premium,  between  N.  Y.  and  N.  0.  i%  discount. 
15 rokerw' charge  i%  on  amount  transmitted  to  N.  O, 
Find  what  the  stock  C'ut  the  speculator. 


iSXWINATION    PAPKR8. 
Jolt  Examinations,  1S77. 

Second  Class  Teachers  and  Intermediate, 

1.  Prove  the  rtilo  for  reducing  a  mixed  circulating  decimal  to 
au  equivalent  vulgar  fraction. 

Find  accurately  what   fraction  J  of  (J — .512)  of  3.0//,  ac, 
ifl  of  206260*1  acres. 

2.  Shew  how  to  find  the  L.  C.  M.  of  two  or  more  numbers. 
Find  the  L.  C.  M.  of  483  bushels,  472  bushels  2  pecks;  253 

bushels,  3  pocks. 

3.  A  merchant  buys  flannel  at  32  cents  per  yard ;  at  what  profit 
per  cent,  must  ho  sell  it  in  order  that  the  money  he  receives  for 
220  yards,  may  bo  equal  to  his  gain  on  $480  of  outlay  ? 

4.  Three  watches  hang  side  by  side,  and  all  show  12  o'clock  at 
the  time  of  observation ;  the  first  is  known  to  gain  10  minntps, 
and  the  second  to  lose  10  mimites  in  12  hours,  while  the  third 
keeps  accurate  time.  When  will  all  the  minute  hands  be  next  at 
12  together? 

5.  How  many  ounces  of  coinage  gold  are  equiil  in  value  to  112 
ounces  of  coinage  silver,  1869  sovereigns  weighing  401b  troy,  and 
t6  shillings  weighing  lib  troy  ? 

6.  Distinguish  between  bank  discount  and  true  discount  ?    If 

the  simple  interest  on  a  sum  of  money  for  a  given  time  and  rate 

is  J^  of  the  sum  itself,  show  tiiat  the  true  discount  is  — t-,  of  that 
n  n+1 

Bum. 

7.  Eeckoning  commercial  discount  at  5  per  cent,  a  person  would 
receive  $44.52  less  than  the  nominal  value  of  a  note  which  has  a 
year  to  run ;  what  should  he  receive  for  the  note  if  true  discount 
only  were  deducted  ? 

8.  What  must  a  person  have  invested  in  Bank  of  Commerce 
Stock  at  120,  and  paying  4  per  cent,  half  yearly  dividends,  if  a 
transfer  of  65  per  cent,  of  his  cayiital  to  Dominion  Bank  Stock  at 
130,  and  paying  4J  per  cent,  half-yearly  dividends,  makes  a  dif- 
ferenco  of  95  in  his  semi-annual  income  7 

9.  A  merchant  in  Montreal  drew  on  Hamburg  for  6000  gnildoi-s, 
at  i&.415;  how  much  more  would  he  have  received  if  he  hnd  or- 
dered remittance  through  London  to  Montreal,  exchange  at  Ham- 
burg on  London,  being  11^  guilders  for  £1,  and  at  London  on 
Montreal,  9J  %,  brokerage  being  1}  %  for  remitting  from  London? 

10.  The  length  of  an  iron  cylitulrieal  vessel  with  closed  ends  is 
3  feet,  and  i:s  outside  circumference  is  36  inches,  the  metal  being 
an  inch  in  thickness.  Find  it.s  weight  when  filled  with  w;iter, 
iron  bt;uig  7^  times  heavier  than  water,  and  water  G2J  lbs.  per 
cuLiic  foot. 
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1.  Simplify    _l_        J_        J_   x    Jf  of  7J,  and 

Reduce  8  oz.  6dwt.  S,*,  grs.  to  the  fraction  of  a  lb.  troy. 

2  Divide,  to  6  decimal  places,  nine  miliion  eight  hundred  and 
forty  thousand  and  eighteen  lO-millionths,  by  one  hundred  and 
fifty-nine  thousand  nine  hundred  and  eighty-two  lOO-millionths. 

3.  What  will  it  cost  to  purchase  bricks  for  a  wall  150  feet  long, 
C  ft'et  high,  and  18  inches  thick,  bricks  beiug  worth  §6.25  per 
thousand,  and  each  brick  being  (including  mortar)  9  inches  long, 
4J  inches  wide,  and  3  inches  thick  ? 

4.  "  Toronto,  December  1st,  1876. — For  value  received  I  pioni- 
ise  to  pay  A.  B.  81500  one  year  after  date,  with  interest  at  eight 
pr  cent,  per  annnm."  This  note  is  endorsed  as  follows: — Juu- 
uiry  2:^,  1877,  )f400;  August  20,  1877,  *500.  Find  the  amount 
r<  quired  to  pay  the  note  when  due  (no  days  of  grace). 

6.  Explain  the  terms — Stocks,  Shares,  Dividends.  When  is 
j-lctk  at  par  ?    At  a  premium ?    At  a  discount ? 

A  man  having  825000  Dominion  Bank  Stock  paying  eight  per 
ctiit  per  annum,  sells  out  at  120  and  invests  in  Bank  of  Com- 
niurco  f.tock,  which  is  at  125,  and  pays  eight  and  one-half  per 
(xnt.    Find  the  alteration  in  his  income. 

6.  How  much  sugar  at  8  cents,  9  cents,  10  cents,  13  cents,  and 
11  cents  per  pound,  must  bo  taken  to  form  a  mixture  of  400  lbs., 
Wo,  Ih  12  cents  per  pound  ? 

7.  A  coin  whose  weight  is  Jgjg  of  an  ounce  contains  37  parts 
in  40  of  gold,  and  the  rest  is  silver;  gold  being  worth  $17  per 
ounce,  and  silver  worth  $1.10  per  oauce,  find  the  value  of  the 
eoin. 

8.  If  at  Toronto  sterling  exchange  is  quoted  at  10^,  and  at 
Liverpool  exchange  on  Paris  is  26  francs  85  centimes  pir  £1, 
find  what  a  Toronto  merchant,  remitting  through  Liverpool, 
niu»t  pay  to  discharge  a  debt  of  12,000  franca  (brokerage  included 
in  the  above  quotations). 

0.  If  the  diameter  of  a  twenty-cent  piece  be  to  that  of  a  tweuty- 
Cvu  cent  piece  as  10  tu  11,  find  the  ratio  of  their  thicknesbca. 

10.  Two  troinB  reBpoctivtly  99  yds.  and  132  yds.  long,  and 
i»i  .viiif  ,,!,  i,.i;,ii,.i  rails,  puHH  each  utlier  in  fij  srconds  wJicn  run- 
'I  lirectiotis ;  when  moving  in  the  punio  dii(«'tiiin 

I  o  other  in  47^  secondH.     Find  their  rutcH  per 
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JULY  EXAMINATIONS,  1877. 

TUinn  CLASS  teachers. 

1.  If  G9  German  Thalers.of  which  9  parts  in  10  are  fine  silver, 
W'igh  41  ounces  what  is  the  vahie  of  a  Thaler  in  English  money 
when  standard  silver,  of  which  37  parts  in  40  are  fine,  is  worth 
5s.  l^d.  per  ounce? 

2.  A,  13,  and  C  can  do  a  piece  of  work  in  2  days,  A  and  C  in 

/7l_oM2|        Jn__otJi\ 

in  what  time  can  B  do  it  alone. 

3.  A  certain  kind  of  brass  is  made  by  fusing  together  old  brass, 
refined  copper,  and  zinc,  in  the  proportion  of  33,  65,  and  24  ;  bow 
much  of  each  must  be  taken  to  produce  170  lbs.  of  brass,  after 
allowing  2?  per  cent,  for  waste? 

4.  March  21st,  1S77;  sterling  exchange  is  quoted  at  9J  for 
demand  bills;  what  must  be  paid  for  a  demand  bill  for  £18  5.s'.? 

5.  What  will  be  the  cost  of  insuring  a  ship  worth  848028^,  at 
3J  per  cent.,  so  that  in  case  of  loss  the  owner  may  recover  the 
value  of  the  ship,  and  the  amount  paid  for  insurance? 

6.  The  numerator  of  a  certain  fraction  is  a  fifth  as  much  again 
as  its  denominator,  and  the  sum  of  the  numerator  and  denomina- 
tor is  352.     Find  the  fraction  ? 

7.  A  room  whose  height  is  12  -feet,  and  length  Ij  times  its 
w  dlh,  takes  178|  yards  of  paper  1  ft.  9  in.  wide  to  cover  its 
walls  ;  what  will  it  cost  to  cover  the  floor  with  carpet  27  in.  wide 
and  costing  11.75  a  j'ard? 

8.  The  L.  C.  M.  of  two  numbers  is  634938944494,  and  their  G. 
C.  M.  is  9187  :  one  of  the  numbers  is  85044059;  find  the  other. 

9.  The  difference  between  the  interest  and  tlie  discount  of  a 
sum  of  money  for  1  year  and  9  months,  at  8  per  cent.,  is  89.80  ; 
find  the  sum. 

10  A  rectangular  field  whose  length  is  three  times  its  breadth, 
contains  G  acres  90U  yards :  find  its  length  and  breadth. 


JULY  EXAMINATIONS,  1877. 

FIRST- CLASS   TEACHEUS. 

1.  Define  and  investigate  methods  of  finding  the  G.  C.  M.,  and 
the  L.  C.  M.  of  two  or  more  fractional  numbers. 

Three  watches  hang  side  by  side  and  all  show  12  o'clock  at  the 
time  (-f  observation  ;  the  first  is  known  to  gain  10  minutes,  and 
the  second  to  lose  10  minutes  in  12  hours,  while  the  third  ke' 
aoenrate  time.     In  what  time  will  all  the  hands  first  bo  »* 
getber? 

2.  .\  grocer  bought  a  quantity  of  tea  at  40  cc ' 
fi^ed  a  price  on  it,  to  gain  23^1  per  cent ,  but '' 
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advoTtently  nsed  a  ponnd  weight  which  was  f  oz.  too  h'ght,  t;iTis 
p  'ining  S:il.20  more  than  he  wunld  have  gained  if  the  weight  huil 
been  trae.     How  much  did  he  buy  ? 

3.  Show  that  if  the  tnae  discount   of  a  sum  of  money  for  a 
given  time  and  rate  be  j  of  that  sum,  then  the  iuterebt  would  be 


(1)  The  interest  on  a  certain  sum  for  6  years  is  |261,  and  the 
disconut  for  the  &ame  time  is  $180.  Find  the  sum  and  the  rate 
per  cent. 

(2)  The  interest  on  a  certain  sum  is  $180,  and  the  discount  for 
the  same  time  and  rate  is  $150.     Find  the  sum. 

4.  How  much  U.  S.  currency  will  be  required  to  purchase  TJ.  S. 
6  ptr  c<  nt.  bonds,  interest  payable  in  gold,  to  give  an  income  tif 
81,113  in  currency,  gold  being  at  1C6,  and  the  broker's  commis- 
sion I  per  cent,  on  the  par  value  of  the  bonds  ? 

5  I  bought  a  quantity  of  tea  from  TLwaite,  Eby  &  Co.,  Toronto, 
who  allowed  me  a  discount  of  4  per  cent,  on  the  price  charged  foi 
the  tea  and  accepted  for  the  reduced  amount  my  note  payable  in 
G  mouths  ;  I  sold  the  tea  at  once  for  a  note  of  -510.51  payaWe  in 
3  months,  and  allowing  money  to  be  worth  8  per  ceut.  per  annnm, 
I  found  I  had  made  a  profit  of  18^  per  ceut.  Find  the  price  first 
charged  for  the  tea. 

C.  From  2  lbs.  of  standard  gold  are  coined  89  guineas,  and 
from  1  lb.  standard  silver  60  shiLings,  8J  per  cent,  of  standaid 
gold  bf-ing  alloy,  and  7  j  per  ccnt.^cf  standard  silver.  If  24  pcnuic  a 
are  coined  from  1  lb.  avoirdupois,'  calculate  the  ratio  of  the  value  a 
of  gold  and  copper. 

7.  Find  the  compound  interest  on  540.  0  at  10  per  cent,  for  3  J 
years  (payable  yearly). 

8.  A  man  invested  a  certain  snm  in  Bank  of  Commerce  Stock 
at  125  and  paying  4^  per  cent  half-yearly  dividends;  44  per  cent. 
vinre  than  tliat  sum  m  Dominion  Bank  Stock  at  135  and  paying 
44  p«r  cent,  half-yearly  dividends  ;  and  39]  per  cent.  Zcs*  than  that 
pnni  in  Consolidated  Bank  Stock  at  95,  and  paying  3J  per  cent, 
li.ilf-yoarjy  dividends  ;  his  half-yearly  income  frt>m  the  second 
iiivcHtmcnt  was  $12.75  less  than  from  tbe  other  two  together. 
lind  the  amount  invested  in  each  kind  of  Stock. 

0.  To  do  a  certain  piece  of  work,  for  which  ?12<^  is  paid,  7? 
♦  onld  take  28  times  as  long  as  /t  and  V  together,  (,'  4i  times  as 
ImiiK  nn  A  and  7/  logetlier,  and  all  tlnee  working  together  actually 
do  tlin  work  in  23  days.  Divide  faiily  iimong  them  the  money 
paid  (or  tlin  work. 

K».  (1)  The  base  of  nn  eqnilateial  triangle  falls  on  the  diameter 
of  It  mniiciieuhir  arc,  and  its  vertex  is  in  the  middle  point  of  tlie 
air;  thi)  iMtgth  uf  a  side  of  tbe  triangle  being  8  feet,  find  the 
dianH'tir  of  the  circle. 

(2)  Tlio  town  A  is  BO  miles  from  Ji,  7?  25  miles  from  C,  and 
C  20  tiiili-N  from  A  ;  find  whero  a  house  muut  be  erected  to  be 
*'C|iially  diataot  (ruui  A,  B,  and  C. 


EXAMINATION    PAPERS. 
JULY  EXAMINATIONS,  1878. 

SECOND    CLASS    TEACHERS   AND    INTEBMEDIATB. 

1.  From  78001  take  29073,  explaining  clearly  every  step  of  the 
proeoss. 

Multiply  5931  by  427,  and  then  divide  the  product  by  5931, 
showing  that  the  latter  process  is  the  converse  of  the  former. 

2.  What  is  a  composite  number  f  a  prime  number  t  When  are 
two  numbers  •prime  to  each  other  i 

Of  all  the  numbers,  besides  unity,  that  may  be  subtracted 
fiom  18445  an  exact  number  of  times,  which  may  be  taken  the 
greatest,  and  which  the  least  number  of  times  ? 

3.  Show  that  the  value  of  a  fraction  is  not  altered  by  multiply- 
ing both  terms  by  the  same  number. 

'/5T2   +   'v/6.U3375 

4.  A  room  is  24  ft.  6  in.  long,  18  ft.  3  in.  wide,  and  11  ft.  9  in. 
high,  how  many  yards  of  paper  27  inches  wide  would  be  required 
to  cover  its  walls  ? 

5.  If  2  lbs.  of  tea  were  worth  3  lbs.  of  coffee,  and  4  lbs.  of 
CulTee  worth  21  lbs.  of  cocoa,  and  7  lbs.  of  cocoa  worth  9  lbs.  of 
sugar,  and  20  lbs.  of  sugar  worth  4|  lbs.  of  raisins,  how  many 
lbs.  of  raisins  would  be  worth  'iO  lbs.  of  tea? 

6.  A  person  discounts  a  note  due  in  15  months,  bo  as  to  make 
10  per  cent,  per  annum  on  his  money,  what  rate  per  cent,  on  the 
face  of  the  note  does  he  exact? 

7.  Extract  the  square  root  of  six  million  seven  hundred  and 
eighty  thousand  eight  hundred  and  sixteen  ten-billionethg. 

.A  n  estate  which  has  been  surveyed  is  400,000,000  times  as  large 
as  the  map  of  it  which  has  been  made  ;  express  the  linear  scale 
of  the  map  in  terms  of  an  inch  to  a  mile. 

8.  A  rectangular  solid  10  ft.  long  and  8  ft.  broad  weighs  4  J  tons, 
and  a  cubic  inch  of  the  same  material  weighs  2  oz.;  find  the 
di  pth  of  the  solid. 

9.  A  certain  metal  weighs  480  lbs  per  cubic  foot,  and  is  worth 
f  50.40  per  ton  (2000  lbs.),  what  will  be  the  cost  of  a  quantity  of 
the  metal  suflScient  to  make  a  mile  of  piping  of  9-inch  bore  and 
I  of  an  inch  thick?  (Use  3f  as  ratio  of  the  circumference  of  a 
circle  to  its  diameter). 

10.  Two  circular  plates  of  gold,  each  an  inch  thick,  the  diam- 
eters of  which  are  9  inches  and  12  inches  respectively,  are  melted 
into  a  single  plate  J  an  inch  in  thickness.     Find  its  diameter. 


JULY  EXAMINATIONS,  1878. 

TIBST-CLASS   TEACHERS. 

1.  Show  that  if  a  number  be  divided  by  9  it  leaves  the  same 
rcniMiiul'^r  as  the  sura  of  its  digits  divided  by  9. 
Multiply  613287  by  402127  in  the  shortest  way  you  can. 


EXAMINATION    PAPERS. 


2x4  2x4 

2.  Prove:  ?  of  1=»  of  3  ;  |  x  J  =  ^^;    1^  =53^ 


/  £7  5s      2tons  2qrs 


£7  5s      2tons  2qrs.  261b.  \    ^  4J 

3.  Show  that  a  vulgar  fraction  whose  denominator  is  of  iht 
form  'J'^xo"  is  redaciblo  to  a  finite  decimal  having  m  or  n  places 
of  decimals  according  as  m  or  n  is  the  greater. 

4.  A  person  travelled  from  London  to  Loch  Lomond  (480 
miles)  b}'  sea,  rail  and  coach.  The  distance  by  coach  was  J  that 
by  rail,  and  the  distance  by  rail  .15  that  by  sea;  the  cost  of  the 
travel  by  coach  was  §  that  by  rail,  and  the  cost  by  rail  was  -j'^ 
that  by  sea  :  coach  fare  being  8  cents  a  mile,  find  the  cost  of  the 
entire  journey. 

5.  A  man  invested  .62  of  his  money  in  bank  stock  at  124  pay- 
ing 8i  per  cent,  dividends,  and  the  remainder  in  railway  stock  at 
93  paying  G  per  cent,  dividends;  his  income  from  both  Bources 
was  JI27O  :  find  the  amount  of  each  investment. 

6.  I  sold  a  quantity  of  Consolidated  Bank  stock  at  105,  and  in- 
Tested  in  railway  stock  at  95  ;  the  railway  stock  having  risen  to 
98  I  sold  out,  and  reinvesting  tlje  proceeds  in  Consolidated  Bank 
stock  at  105,  found  I  had  gained  $300  stock.  How  much  Bank 
stock  had  I  at  first  ? 

7.  A  decimttre  is  equivalent  to  3.937  inches,  and  a  cubic  deci- 
metre of  water  weighs  one  kilogramme ;  if  a  cubic  inch  of  water 
weighs  252.45  grains,  express  a  kilogramme  in  pounds  (avoirda- 
poi.s)  cor/ect  to  within  one-thousandeth  part  of  a  pound. 

8.  A  retailer  marks  his  goods  at  three  prices,  a  cash  price,  a  six 
months'  credit  price,  and  a  twelve  months'  credit  price;  from 
bis  twelve  months'  prices  he  deducts  12^  per  cent,  for  cash,  and 
7^  per  cent,  for  six  months'  credit.  His  six  months'  prices  are 
40  per  cent,  in  advance  of  the  cost  price  of  the  goods.  Find  at 
how  much  advance  on  cost  he  .sells  on  twelve  months'  credit, 
goods  which  sell  for  S6.66  cash. 

9.  A  youth  on  coming  into  his  fortune  at  the  ago  of  21  invests 
Ml  a  Bank  which  allows  5  per  cent,  per  annum  interest.  At  the 
end  of  each  year  he  withdraws  for  his  expenses  a  sum  cqiial  to 
f  J  of  his  first  year's  interest :  show  that  if  ho  lives  to  the  age  of 
8.J  he  will  be  pennileas;  given,  log  2=.30103,  log  3=.477r2,  log 
7=.84510. 

10.  (1)  A  hill  is  to  bo  cut  through  for  a  line  of  railway  ;  a  vor- 
tical section  of  it  would  be  an  isosceles  triangle  of  height  160  feet 
and  Tertioal  angle  120°.  Determine  the  number  of  cubic  yards  of 
soli  to  be  removed  in  making  a  liorizontal  cutting,  supposing  tho 
rntlway  to  be  40  feot  wido,  and  the  sides  of  the  outting  to  be  per- 
pondicalar. 

(2)  The  aroa  of  a  square  field  is  9  acres  3  roods  8.16  polos. 
A  path  8.9  yurds  wide  is  conHtructed  r.>und  tho  sides  at  a  cost  of  8 
ci  iitit  per  iqiiRre  yard,  and  the  remainder  of  the  field  is  laid  down 
in  Itirf  at  n  cost  of  15  cunts  per  square  yard :  find  the  total  cost  of 
urt'puring  the  Uold. 


iCXAMtNATION    PAPERS. 

JULY  EXAMINA.TIONS,  1§78. 

THIRD  CLASS  TEACHEBB. 


1.  Distinguish  tliG  terms  multiple,  common  multiple,  and  leaiit 
common  vmltiple. 

The  l.c.m.  of  301  and  another  number  is  12121,  and  the  g.c.m. 
is  2.S  :  find  the  other  number. 

•2.  Prove  that  2J  -h  «  is  equal  to  2f  X  J. 

Simplify    ^  5  — . ,  -:•  'f- —  X  i^n 

3.  Divide  to  6  decimal  places  nine  million  eight  hundred  and 
forty  thousand  and  eitjhteen  ten-millions  by  one  hundred  *and 
fifty-nine  thousand  uina  hundred  and  eighty-two  hundi'ed- 
millionths. 

4.  Define  ratio  and  proportion.  Show  that  when  four  qnan- 
titif  8  are  in  proportion,  the  product  of  the  extremes  is  equal  to 
the  product  of  the  means. 

Find  a  fourth  proportional  to  767  acres  9  chains  279  yards  4 
feet,  208  sq.  miles  181  acres  93  yards  4  feet,  »1317. 

5.  Find  the  ratio  of  the  simple  interest  to  the  true  discouut  on 
9  sum  of  money  for  a  given  time  and  rate. 

The  interest  on  a  sum  of  money  is  8110,  and  the  discount  for 
the  same  time  and  rate  is  §88  :  find  the  sum. 

G  How  many  bricks,  9  Indies  long,  4J  inches  broad,  and  4 
inches  thick,  will  be  required  for  a  wall  GO  feet  long,  17  feet  high, 
and  4  feet  thick,  allowing  that  the  mortar  increases  the  bulk  of 
each  biick  0;^  per  cent. 

7.  What  is  the  square  of  a  number  t    The  square  root? 

The  square  of  10129  is  102590041,  find  the  square  of  101293 
without  going  through  the  operation  of  squaring. 
Extract  the  square  root  of  . 047619-5-1. 19047C. 

8.  A  man  rows  three  miles  down  stream  in  -10  minutes;  with- 
out the  aid  of  the  stroam  it  would  take  him  an  hour :  how  long 
would  it  take  him  to  return  against  the  stream  ? 

9.  A  >  jocor  bought  a  quantity  of  tea  of  a  certain  quality,  and 
one  fourth  as  much  of  an  inferior  kind,  tlie  cost  of  the  latter, 
per  pound,  being  only  80  per  cent,  of  th^vt  of  the  former ;  he  mixes 
vhcm,  and  sells  the  mixture  at  an  advance  bf  10  per  cent,  on  the 
cost,  per  pound,  of  the  finer  quality  :  find  his  entire  gain  per  cent. 

10.  A  man  invests  a  certain  sum  of  money  in  railway  stock 
selling  at  80  and  paying  5  per  cnnt.  dividends,  and  50  per  cent, 
more  than  that  sum  in  Bank  of  Commerce  stock  selling  at  120 
and  paying  8  per  cent. ;  his  income  from  both  investments  is 
^520 :  find  the  amount  invested  in  each  kind  of  stock. 


EXAMINATION    PAPERS. 
DECEMBER  EXAMINATIONS,  1S78. 

SECOND    CLASS   TSACHKBS  AND   INIKBMSDIAXB. 

1.  Show  that  5  of  1  =  J  of  4. 
Simplify 

lil   of   6§\   .     31  +  2J 


i 


■  of  £182  7s.  5d. 


?.  Prove  the  principle  on  which  the  rule  for  finding  the  G.  C. 
M  (if  two  quantities  depends. 

Find  the  G.  C.  M.  of  169037  and  66429,  and  the  L.  C.  M.  of  4t, 
4S.  52,  96. 

Define  Ratio.  Show  how  to  find  a  fourth  proportional  to 
three  given  numbers. 

A  grocer  has  224  lbs.  of  a  mixUire  of  chicorv  and  coffee,  the 
chicory  being  to  the  coffee  as  1  :  6  ;  what  amouut  of  chicory  must 
be  added  to  make  the  ratio  1:5? 

4.  A  cistern  (no  lid)  whose  floor  and  walls  are  an  inch  anl 
n-hilf  thick,  is  5  ft.  3  in.  long,  3  ft.  7  in.  wide,  and  2  ft.  5 J  iu. 
high,  in  external  dimensions  ;  find  the  cost  of  painting  the  ia- 
tcrnal  surface  at  90  cents  per  square  yard. 

5.  Perform  the  following  operations: — •'53407*  -047126  to  pix 
places  of  decimals ;  and  2  5G9 141797-^-7  5284  to  five  places  of 
decimals.  (Ten  marks  to  bo  allowed  if  done  by  the  contracU'd 
method  ;  5  marks  for  correct  answer  obtained  in  any  rthcr   way.) 

6.  A  note  for  8730,  drawn  at  90  days  and  bearing  interest  at 
8  percent,  per  annum,  is  discounted  by  a  broker  45  days  before 
maturity ;  what  must  the  broker  pay  for  the  note  iu  order  to 
realize  10  per  cent,  for  his  money  ?     (No  days  grace). 

7.  A  discount  (true  discount)  of  $4  was  allowed  on  a  bill  of 
f52  that  had  8  moutiis  to  run,  and  at  the  same  rnte  a  discount  of 
95  was  allowed  on  a  bill  of  $75  ;  how  long  had  the  latter  bill  to 
ran? 

8.  A  grocer  mixed  coffee  at  28  cents  a  pound  with  some  of  a 
bettor  kind  at  42  cents  a  pound,  and  by  selling  the  mixture  iit  vi5 
c»'iitH  a  pound  he  gained  15  per  cent,  on  tlio  former  and  20  per 
cent,  on  the  latter  ;  iu  what  proportion  did  ho  mix  them  ? 

9.  A  vat  4  ft.  long,  3  ft.. wide  and  9  inches  deep  contains  pulp 
for  making  paper  ;  a  percentage  of  the  pulp  is  lost  in  drying,  luil 
A  Mhc'-t  of  paper  2700  yards  long,  2  ft.  6  in.  wide  and  -004  of  an 
inch  thick,  is  obtained :  what  per  cent,  of  the  pulp  was  lost  in 
drying  ? 

10  Find  tho  aroa  of  a  trapezoid  whoso  piinil'  '  f^iles  are  27  5 
And  .')H  6  chniiiK  reKpeLtivoly,  aud  whose  other  bideu  are  12  5  tk.id 
16-w  obaiiiA  ri'spvoliTelj, 


JULY  EXAMINATIONS,  1879. 

FIRST   CLASS   TEACUEHS. 

AEITHMETIC. 
J.  A.  McLeluvn,  M.A.,  LL.D. 

1.  Extract  the  square  root  of  '00099711)^881  to  six  dtcin'aV 
places,  and  reduce  to  its  simi^lest  fonn 

^(3.43)+|f(.0274A) 
lf(270)-^(.08) 

2.  A  cistern  holding  1299  gallons  is  filled  by  3  taps,  A,B,  C,  in 
30  minutes  ;  A  conveys  10  gallons  more  than  U  every  2^  minulcs, 
and  C  8  gallons  less  than  li  in  the  same  time :  how  much  does 
each  supply  per  minute  ? 

3.  At  the  English  Mint  1869  sovereigns  are  coined  from  40  \h^. 
Troy  of  standard  gold,  which  is  22  carats  fine,  and  at  the  French 
Mint  155  twenty-franc  pieces  are  coined  from  2.20  ?2  lbs.  (avoirdu- 
pois) of  gold  90  per  cent.  fine.  The  value  of  the  alloy  bcin;-; 
neglected,  find  the  number  of  francs  in  a  sovereign,  conect  to  three 
p. aces  of  decimals. 

4.  Two  men  form  a  partnership,  A  contributing  §5500  and  Z> 
14500  ;  it  is  agreed  that  each  shall  receive  7^  per  cent,  of  the  pro- 
fits for  managing  the  business,  and  that  the  remainder  shall  be 
divided  according  to  the  stocks  and  times  of  investment ;  at  the 
end  of  10  months  li  puts  in  !^2000  additional  capital,  but  ceases  to 
aid  in  the  management,  and  agrees  that  A  shall  thenceforth  recehc 
15  per  cent,  of  the  profits  for  managing  the  business  ;  at  the  e't<l 
of  12  months  from  the  time  of  starting,  the  profits  aie  found  to  be 
14000  :  how  much  of  this  should  each  receive  ? 

5.  Log  2  =  -3010300,  log  3  =  -4771213,  find  log  of  -0000025. 

In  how  many  years  will  $100  exceed  §1000  at  8  per  cent,  per 
annum  comjwund  interest  ? 

0.  A  grocer  sells  coffee  at  a  cash  price  which  is  33J  per  cent, 
above  cost ;  he  a'so  sells  on  credit,  giving  8  lbs.  for  what  would 
buy  9  lbs.  if  paid  in  cash :  how  much  per  cent,  abore  cost  is  his 
credit  price  ? 

7.  Assuming  19  as  the  specific  gravity  of  gold,  and  2-6  as  the 
s.g.  of  quartz,  find  the  quantity  of  gold  per  oz.  in  a  mixture  whose 
s.g.  is  7. 

8.  A  dealer  purchased  on  six  months'  credit,  goods  to  the 
amount  of  $520 ;  after  keeping  theip  three  months  he  sold  them 
on  credit  for  $577.70,  and  allowing  money  to  be  worth  8  per  cent., 
he  found  that  he  had  made  16J  per  cent,  on  the  transaction ;  on 
what  tenn  of  credit  did  he  sell  the  goods  ? 

9.  A  broker  sold  a  farm  for  $6000,  charging  a  certain  rate  of 
commission,  and  invested  the  proceeds  less  his  charges  on  both 
transactions  in  city  property,  receiving  on  the  latter  a  commission 
of  4  per  cent,  on  the  price  paid ;  his  entire  commission  was  $375  : 
what  rate  did  he  charge  on  the  sale  of  the  farm  ? 

10.  (i)  A  field  in  the  form  of  a  sector  of  a  circle  has  its  radius 

•     80  yards,  and  its  angle  112°  30' :   find  its  area  and  the 
length  of  its  arc. 
(ii)  The  sides  of  a  quadrilateral  are  3,  4,  5,  and  6,  the  first 
and  last  being  parallel :  find  its  area- 


JULY  EXAMINATIONS,  1879. 

E3C0ND    CLASS   TEACHEUS   AND    INTEUMEl^IATE. 

J.  A.  McLellax,  M.A.,  LL.D. 

1.  (.7)  Divide  84.332476  by  12.734. 

(It)  The  ciiouinfeience  of  a  circ  e  divi(3ecl  by  3.141592n  ;•;■  ea 
tlio  diameter  nearly  ;  what  multiplier  of  live  decimal  places  Uiny 
be  uried  instead  of  this  divisor  ? 

2.  SJiow  how  to  find  the  G.C.M.  and  the  L.C.M.  of  two  or  mo.e 
fraciional  numbers. 

The  G.C.M.  of  two  fractional  numbers  is  -j'g'j,  and  their  L.C.M. 
is  34 J  ;  one  of  the  numbers  is  21  J,  find  tlie  other. 

8.  bterling  exchange  is  quoted  in  Toronto  at  109^  for  60-day 
bills  ;  what  must  be  paid  for  a  GO-day  bill  for  £45  8»-.  6t/.  ? 

4.  Tlie  old  wine  gallon  is  231  cubic  inches ;  the  cubic  inch  is 
.000016386  cubic  metres,  and  the  imperial  gallon  is  4.54102  litios; 
h(  w  many  imperial  gallons  arc  there  in  157  wine  gallons? 

5.  There  are  two  clocks,  one  of  which  loses  3^  minutes  a  6ry, 
mid  the  other  gains  3^  minutes  a  day  ;  the  latter  marks  a  time  25 
minutes  in  ad%  ance  of  the  former :  when  will  both  clocks  mark  the 
Baine  time? 

6.  A  person  had  stock  of  the  Dominion  Dank ;  he  received  a 
haif-3carly  dividend  of  4J  per  cent.,  which  he  inve.slcd  in  the  saij.c 
stock  at  113J,  and  his  entire  stock  was  now  ?tl6,600  ;  how  mu.h 
stock  had  he  at  first  ? 

7  If  5  men  earn  as  much  in  a  day  as  8  women,  and  2  women 
ns  much  as  3  boys,  and  if  7  men,  12  women,  and  20  boys  eaiu 
C  205.50  in  6  days,  what  amount  will  be  earned  in  8  days  by  6  men, 
10  women,  and  24  boys? 

8.  If  12  lbs.  avoirdupois  of  American  standard  silver,  which  is 
9^  per  cent,  fine,  be  coined  into  175  dollars ;  and  if  tlie  value  ol  ll:e 
alloy  be  o7.i  per  cent,  of  that  of  pure  silver,  find  the  value  of  one 
pound  Troy  of  the  alloy. 

y.  A  merchant  imported  700  yards  of  silk  and  marked  it  to  gain, 
AH  he  supposed,  25  per  cent.;  but  liaving  neglected  to  take  into 
account  a  charge  of  8125  for  freight  and  duty,  he  made  only  6;», 
l;cr  cent,  profit :  find  the  invoice  price  of  the  silk. 

10.  (1)  How  many  yards  of  jiainting  arc  there  in  the  walls  of  a 
room  20  ft.  long,  14  ft.  6  in.  wide,  and  10  ft.  4  in. 
high,  allowing  for  a  lue-i>lace  4  ft.  by  4  ft.  4  in.,  and 
two  windows  each  C  ft.  by  ."J  ft.  2  in.  ? 
(2)  Find  tlie  njimlicr  of  cubic  feet  in  a  hollow  cylinder,  (he 
external  circumference  of  which  is  5  ft.  6  in  ,  tbe 
intflmal  cirvuuiruoitcu  li  ft.  b  in.,  and  the  length  18 
feet. 


JULY  EXAMINATIONS,  1880. 

FT. 1ST    CLASS   TEACHERS — GRADE    0. 

J.  A.  McLei.lan,  M.A.,  LL.D. 

1.  Prove  the  rule  for  multiplying  one  fraction  by  another,  and 
du.laee  that  tor  dividing  one  fraction  by  another. 

Prove 

111  lii  lii  11^  121 

|18_x  |35_''"  ^-  |127x  |36_+^'  inx  |37_+  jlO^I^^.'"  W^  l!i 

2.  Shew,  without  algebra,  the  reasons  of  "the  rules  for  pointing 
in  multiplication  and  division  of  decimals. 

lieduce  to  a  decimal  of  four  places  : 

_L  +  ^  +  J_  +  ±  +  A  +  A  +  ^  +  A. 

2»  2»  2*  2»  2"  2'  2»  2" 

3.  A  rectangular  piece  of  ground  contains  9  acres  1  rood  ICJ 
po^es ;  its  length  to  its  breadth  as  3  to  1 :  find  (1)  the  distance 
round  it,  (2)  the  distance  from  one  corner  to  the  opposite  corner. 

4.  Investigate  a  rule  for  finding  the  amount  of  an  annuity  at 
compound  interest  for  a  tenn  of  years. 

I  bon-owod  $2000  for  four  years  at  10  per  cent,  compound  inter- 
est, to  bo  paid  in  four  equal  annual  payments.  Find  the  annual 
payment. 

5.  A  piece  of  glass  whose  specific  gravity  is  2*4,  and  whose  weight 
is  IJ  lbs.,  is  found  to  weigh  only  2^  lbs.  when  weighed  in  a  certain 
liquid.     Find  the  s.g.  of  the  liquid. 

G.  Shew  how  to  find  the  true  flisoount  for  a  given  time  and  rate. 

I  bought  a  bill  of  goods  amounting  to  §1010,  for  which  I  gave 
my  note  payable  in  six  months  without  interest,  and  immediately 
sold  the  goods  for  ?!1200  on  such  terms  of  credit  as  made  my  gain 
17^  per  cent.,  reckoning  money  worth  8  per  cent.  Find  the  term 
of  credit, 

7.  Prove  that  the  area  of  a  circle  =  tt  r«,  or  =  radius  X  i  cir- 
cumference. 

What  is  the  proportionate  en-or  in  the  following  fough  rule  for 
finding  the  area  of  a  cii'cle : — Take  |  of  the  square  on  the  diameter, 
and  add  one  per  cent. 

8.  A  cistern  is  kept  constantly  supplied  with  water ;  supposing 
it  full,  it  is  found  that  2-i  equal  taps  opened  together  will  empty  it 
in  5,}  minutes,  and  15  of  them  will  empty  it  in  13  minutes,  llow 
many  of  them  will  empty  it  in  33  minutes  ? 

9.  State  the  rule  for  finding  the  characteristic  of  the  logarithm 
for  any  number. 

Find  the  number  of  digits  in  the  integral  part  of  3'"  X  5"  -r- 
2 " ,  and  the  number  of  ciphers  between  the  decimal  po At  and 

—16 

the  first  significant  figure  of  the  decimal  representing  3     . 

10.  (1)  The  base  of  a  triangle  is  h,  and  its  altitude  a,  required 
the  distance  from  the  vortex  at  which  a  parallel  to  the  base  must 
cut  the  altitude  in  order  to  bisect  the;|;triangle 

("2)  The  perimeter  of  a  right  ang'ed  triangle  is  p,  and  the  radius 
of  the  inscribed  circle  is  r :  determine  the  sides  of  the  triangle. 


JULY  EXAMINATI02;S,  1880. 

-BECOXD   CLASS  TEACHERS  AND   INTERMEDUTE. 

J.  A.  McLellan,  M.A.,  LL.D. 

1.  The  G.C.M.  of  two  numbers  is  9187,  and  their  L.C.M.  is 
634938l)444U4  :  one  of  the  numbers  is  685U0142,  find  the  other. 

2.  (1)- Divide  159.982  by  0009840018  to  7  places  of  decimals. 

61 

(2)  Bcduce    'jhTq  to  a  periodic  decimal. 

(3)  Reduce  -7002457  to  a  vulgar  fraction. 

3.  There  is  a  rectangular  garden  wliose  length  is  to  its  breadth 
as  6  to  5  ;  running  round  its  outside  is  a  gravelled  path  3  yards 
wide  ;  this  path  cost,  at  18|  cents  per  square  yard,  $127.25.  Find 
the  dimensions  of  the  garden. 

2v/90      7^/192        4^/15 

4.  Simplify  37io8><57l26~^15v/2r  ^'""^  *^^  ™^^°  P'^^' 
portional  between  3402  and  15172 ;  and  extract  the  square  root  of 
•000097199881. 

5.  The  oxjgen  of  the  air  is  3  parts  (by  volume)  in  14  of  the 
whole  ;  100  cubic  inehe.s  of  air  weigh  31  grains,  and  the  weight  of 
oxygen  is  to  that  of  air  as  53  :  48.  Find  the  number  of  grains 
of  oxygen  in  a  cubic  foot  of  air. 

G.  A,  I),  and  C  do  a  piece  of  work ;  it  would  have  taken  A  2 J 
times  as  long  as  B  and  C  together,  and  B  3^  times  as  long  as  A 
and  C  together.  If  they  receive  $240.40  for  the  work,  how  much 
should  each  man  receive  ? 

7.  Assuming  that  90  cubic  inches  of  lead,  together  with  81 
cubic  inches  of  cork,  are  equal  in  weight  to  2308  cubic  inches  of 
pine,  and  that  the  weights  of  equal  bulks  of  lead  and  pine  aie 
represented  by  the  numbers  22G.48,  and  9,  respectively  ;  determine 
the  proportionate  weight  of  an  equal  bulk  of  cork. 

8.  A  merchant  in  Toronto  owes  £560  stg.  in  London,  and  remits 
as  follows:  first  to  Taiis  at  5  francs  60  centimes  per  Si*;  thence  to 
Hamburg  at  2  francs  per  marc  ;  thence  to  Amsterdam  at  17i 
stivers  per  marc;  thence  to  London  at  224  stivers  per  £1.  If  the 
exiHjnse  of  this  circuitous  exchange  be  2  per  cent.  (i.e.  of  JIO'J 
paid  by  chc  merchant,  92  is  lost  in  commission),  find  what  it  costs 
to  discharge  the  London  debt. 

9.  1  had  two  notes  whose  aggregate  fncc-value  was  1)1761.70,  and 
each  of  which  had  15  months  to  run;  one  of  the  notes  was  dis- 
counted at  10  per  cent,  bank  discount,  and  the  other  at  10  per  cent 
true  discount,  and  tlic  total  amount  realized  was  ^671. 50.  Find 
the  fuco  of  the  note  on  wliich  t)Ui'  discount  was  allowed. 

10.  A  cylindrical  silver  wire,  .0015  millimetre  in  diameter, 
wi'iifhs  8.2H75  grniiiKs;  it  i.s  to  bn  coxcicd  with  a  lajer  of  gold 
•(MOi  millinictro  in  tliickiicss.  Jlc(iuirc(l  tliu  weiglit  of  the  j..oId, 
thu  biKicific  ({ruvity  of  silver  being  10.47,  ami  that  of  gold  19.20. 


JULY  EXAMINATIONS,  1880. 

TIIIKD    CLASS   TEACnEBS. 

J.  A.  McLellan,  M.A.,  LL.D. 

1.  Examine  the  statement  "Division  is  a  short  method  of  Sulv 
trsiction."  Apply  your  answer  to  illustrate  the  following  examples : 
(1)  Divide  $48  by  ^16.  (2)  Divide  U8  by  16.  Divide  U8  among 
1(5  boys. 

2.  Explain  clearly  the  principles  involved  in  finding  the  sum  of 
two  fi-actions. 

Simplify 

n  —  iotli  2.1 

4  m  +  li)  of  £1  +  J  of  ^.%f3^^.^  X  .95  of  5s.  +  -Q^^^. 

3.  What  is  the  square  of  a  number  ?    The  square  root  ? 
Explain  why,  in  extracting  the  square  root  of  a  number,  you 

mnik  olf  the  number  into  "  periods  of  two  figures  each." 
.  Simplify  (3^32  —  2v'28)  -f-  (^32  —  v/'28). 

4.  Define  ratio,  proportion  and  inean  proportinvnl. 

The  quantity  of  saline  matter  in  sea-water  is  "OoG  of  the  whole 
woight,  and  of  this  weight  •061  is  magnesia.  Find  the  number  of 
gr  lins  of  magnesia  in  a  cubic  foot  of  sea-water,  supposing  32  cubic 
feet  of  it  weigh  2^00  Ihs. 

5.  Shew  that  "I5ank"  discount  exceeds  "True"  discount  by 
Uie  simple  interest  on  the  True  discount. 

If  S6  be  allowed  as  true  discount  on  a  bill  of  ?150  having  a  ccr- 
t  lin  time  to  run,  what  would  be  the  discount  if  the  bill  had  twice 
as  long  to  run  ? 

(J.  A  and  B  form  a  partnership.  A  supp^ving  23  per  cent,  more 
c.i])ital  than  B.  At  the  end  of  the  year  A  withdraws  60  per  cent, 
of  his  capital,  and  B  withdraws  40  per  cent,  of  his  ;  at  the  end  of 
two  3'ears  there  is  a  gain  of  5*3383.50  to  be  divided.  How  much 
does  each  receive  ? 

7.  A  merchant  bought  350  yards  of  silk  and  1470  yards  of  lustre, 
the  price  per  yard  of  the  lustre  being  30  per  cent,  that  of  the  silk  ; 
ho  sold  the  silk  at  a  gain  of  35  per  cent.,  and  the  lustre  at  a  loss  of 
33^  per  cent.,  and  lost  on  the  whole  $39.20.  Find  the  cost  jjrice 
of  the  silk  per  yard. 

8.  An  agent  sold  a  consignment  of  flour  for  $4800,  and  invested 
the  proceeds  (less  his  commission  on  both  transactions)  in  the 
1  inchase  of  tea,  receiving  on  the  latter  purchase  4  per  cent,  on  the 
!' mount  invested.  His  commission  on  both  transactions  being 
?;5()0,  find  his  rate  of  commission  on  the  sale  of  the  fiour. 

9.  Find  to  six  decimal  places  the  average  of  2 J,  2.37,  3.C0G, 
0.  2.971,  and  3.516. 

10.  There  is  a  garden-plot  in  the  form  of  a  trapezoid,  whose  two 
]vvraUel  sides  arc  40  yards  and  50  yards  respectively,  the  other 
sides  being  respectively  30  yards  and  24  yards.  Sliew  that  tho 
perpendicular  distance  between  the  parallel  sides  is  Y  y/^i- 
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SOiMETHING  NEW  IN  ELEMEIfTART  ALGEBRA? 


K^jw  Methods.    Nsw  Solutions.    New  Ezar-^lai. 
THE   TEiVCHK"R'S 

HANDBOOK  of  ALGEBRA, 

— BY— 

J.  A.  McLELLAxV,    M.A.,   L  L.D., 

Inspector  of  High  Schools,  Ontario. 

It  contains  over  2.500  Exercises,  including  about 
Three  Hundred  and  Fifty  SoWed  Exam- 
ples, illusirating  every  type  of  question  sci  in  eleiuuiiiaiy 
Algehra. 

It,  contains  complete  explanation  of  Horner's  Mul- 
tiplication and  Division,  with  ai^plication  not 
given  in  the  Text-Hooks. 

It  c'~>ntaina  a  full  cxjilanation  of  the  Principles  of 

Bymmetry  with  numerous  illustrative  examples. 
It  contains   a  more  complete    illustration  of  the  Theory 

of  Divisors,  vvith  its  beautiful  applications,  than  is  to 

be  found  iii  any  Text- Hook. 
It  contains  what  able  Mathematical  Teachrrs    hare    pro- 

nounccii  to  be  the  "  finest  chapter  on  factoring 

that  h.is  ever  appeared." 
It  contains  the  latest  and  best  methods  of  treatment 

a.s  given  b  •  the  great  Miisters  of  Analysis 
It  contains  the   finest   seleciions   of  properly  classified 

Equations,  with  methods  of  resolution  and  reduction, 

that  has  y  H  appeared. 
Ll  contains  a  set  of  Practice  Papers  made  up  by  s<rlecting 

the  best  of  the  questions  set  by  the  Univcrbity  of  Toronto 

during  twenty  years. 

It  it  a  Key  of  the  Methods,  a  Repertory  of  Exer- 
cises, which  cannot  fail  to  make  tlie  teacher  a  better 
teacher,  ai  d  the  student  a  more  thorough  algebraist. 

■'  «25  PA<;h.s,  To-NED  Paper,  Price  |1.25. 

\V.   .1.  CiAOVJ  At  c:». 


W.  J.  GAGE  &  CO'3 
MANUALS    FOR    TEACHEHS. 


So.  1. 

MISTAKES   irj   TEACHiiNC 

By  J.  LA  UOULIN II UGBES,  Supt. 
of  Public  Schools,  Toronto. 

This  work  discusses  in  a  terse  manner  OVER 
ONE  HUNDRED  of  the  mistakes  commonly 
made  by  untrained  'or  inexperienced  Teachers. 
It  is  designed  to  warn  young  Teachers  of  the 
errors  they  are  liable  to  make,  and  to  help  the 
older  members  of  the  profession  to  discard  what- 
ever methods  or  habits  may  be  preventing  their 
highest  success. 

The  mistakes  are  arranged  under  the  follow- 
ing heads: 

1.  Mistakes  in  Management. 

2.  Mistakes  in  Discipline. 
/^^    3     Mistakes  in  Methods. 

4.    Mistakes  in  Mannerr 


I>rto«    f50    ContM. 


BXANUAX.    OF 


DRILL  &  CALISTHENICS, 

FOR  USE  IN  SCHOOLS. 

fiT    J.    LACGHLIN    UIGIIE8, 

fualie  SdMOl   Intpector,  Toronto,   Graduate  of  Military  8c)tool, 
II.  M.  )i«th  Rtgiment. 


HTHE  WORK  contains: 

The  Squad  Drill  prescribed  for  Public 
Schools  in  Ontario,  with  full  and  explicit  direc- 
tions for  teaching  it  Free  Gymnastic  Exercises, 
carefully  selected  from  tlie  best  German  and 
American  systems,  and  arranged  in  proper  classes. 

German  Calisthenic  Exercises,  as  taught 
by  the  late  Colonel  Goodwin  in  Toronto  Normal 
School,  and  in  England.       j 

Several  of  the  best  Kindergarten  Games, 
with  the  words  and  music  of  the  songs  used  and 
detailed  explanations  which  will  enable  any 
Public  School  Teacher  to  introduce  them. 

A  Few  Choice  Exercise  Songs  ;  several 
exercises  to  be  performed  with  the  aid  of  Good- 
vear's  Pocket  Gymnasium,  the  simplest  and  most 
efficient  single  piece  of  apparatus  used ;  and 
rules  for  School  movements  in  general. 

The  instructions  throughout  the  book  are  di- 
vested as  far  as  possible  of  unnecessary  techni- 
calities. 

THE  WORK  IS  ILLUSTRATED  BY  ▲  NUMBER  OF  CUTS. 

PRICE.       -       40    CENTS. 

W    J.  GA.GS  (k  CO..  Edvcational  FuBLisBKiia. 


TT.    J.    OAGX::    Sz,    CO.'S 

Manuals  for  Teachers. 


No  2. 

MANUAL  OF  PENMANSHIP. 

S.  G.  BEATTY,  late  Principal  of  Ontario  Business  Collcgu, 
and  author  of  Be.itty's  Practical  Penmanship. 

A.  F.  MacDONALD,  Principal  of  Wellesley  School,  Toronto. 

A  Handbook  intended  to  accompany 
Beatty's  system  of  Penmanship,  contain- 
ing a  fnll  exposition  of  the  system. 


CONTENTS: 
Organinng  Classes. 

JJi^trihation  cfe  CoiUction.  «f  Wi'itinfj  3[atcr>ats» 
I'osUion^  Pen  Holding^  liests  and  Alovements. 
Movement  Exercises. 
Cifunting  in  Concert. 
Spacing.^  Slope,  Shade,  cfic. 
Formation,  Analysis,  and   Criticism   of  SinuU 

■  and  Capital  Inters. 
Continv<tti<m  of  Letters 
J' i (jure  Milking. 
J I  mis  to  Teachers. 

Knibpllislicd  with  Cuts,  illustratinpj  the  lonT'.h 
and  sizo  of  LotterH,  Spacing,  Slojx',  Movement  Ex- 
eioises,  Rcstu,  PoBition  and  Pen  Holding. 

Phintkd  on  Tonkd  Paper,  Price  50  centa. 


TTO^V    TO     READ. 

1  Drill  Book  for   Corrkct  ani>   F.xfkcssivb   Kbaoixo,  Adaptkd 

ro»    THE  USE  o?  Schools. 
By  Richard  Lewis,  Teacher  of  Elocution,  Author  of  "Domir'.on  Elocu- 
tionist," Sic.    3rd  Ed.,  Price  75  Cents.  ^ 
Authnrlted  by  the  Miniitrr  of  EducntUm  for  Ont^ lO. 
AuVurrixed  by  the  Chief  Supt.  of  Educalion,  Manitoba- 
D.  H.  SMITH,  A.M.,  luspector  of   Schools,  Colchester  Co.,  N.  8. 
"  Lewia'  '  How  to  Ruad,'  couied  In  good  time.    In  no  biranch  of 
Btndy  is  there  more  deficiency  displuyed  thuu  iu  that  of  reudiri;;. 
Many  of  our  teachers  reitlly  appear  to  have  no  conception  as  to 
how  reading  ehoulU  be  taught,  but  by  a  carefxil  study  of  IjCwib' 
'How  to  Uoad'  they  can  without  any  difilcuity  render  themselves 
fit  to  give  instruction  with  the  utmost  satisfaction." 

Lfc  B.  MOKSK,  M.A.,  Inspector  Schools,  Annapolis  Co.,  N.  8. 
"Lewis'  'How  to  Head  '  treats  of  a  subject  wliich  cannot  be  too 
highly  rocomiuoudod.  Such  a  work  is  much  needed  in  our  schmils. 
The  art  of  reading  edectivuly  has  beeu  acfjuirod  by  few  teachers, 
hence  they  should  procure  this  work  aud  thoroughly  and  practi- 
cally muster  the  rules  and  prijiciples  therein  contained. 

J.  D.  McGlLLIVRAY,  In8poc*«r  of  Schools,  Co.  Hants. 
"Lewis'  'How  to  Head,'  is  the  bent  drill  Ixnik  In  elocution  for 
•chool  ubu  that  I  have  seen.    I  have  ret>d  il  over  with  a  great  deaj 
of  o»rt>." 


C.  T.  ANDREWS,  Inspector  for  Qneen's  Co.,  N.  8. 
"I  have  oxatiilned  'How  to  Read,' and  have  no  hesitation  in 

E renouncing  it  the  best  little  work  on  olocutiou  for  teachers  that 
as  yet  come  under  my  notice.  A  thorough  drill  in  the  exercises, 
with  due  attention  to  the  elementary  sounds  of  the  language  as 
illustrated  by  the  author,  and  an  intolligeut  conception  of  the 
priiiCiples  and  suggestions  therein  giveu  will  insure  pleasing  and 
exj)reB8ive  reading.  It  cannot  but  be  hailed  with  pleasure  by  every 
teacher  as  it  supplies  a  want  long  felt  in  our  schools,  aud  gives  to 
the  lujportant  subject  of  reading  its  due  prominence,  as  both  an 
%it  aud  a  science." 


A.  C.  A.  DOANE,  Inspector  of  Schools,  Bhslbome  Co.,  N.  S-^ 
"  How  to  Read,'  is  just  what  is  needed,  both  as  a  school  class 

book  aud  an  aid  to  teachers  iu  the  proper  training  of  pupils  La  tLe 

principles  of  effective  reading. 

Bev.  JOHN  AMBROSE,  M.A.,  Inspector  P.  Schools,  Pigby,  N.  a 
How  TO  Rkad  bt  Richakd  Lkwis—"  This  book,  for  the  size  of 
It,  is  the  best  by  far  that  I  have  eucr  seen  on  the  subject." 

W.  L.  DANAGH,  InBi)ector  for  Cumberland,  N.  8 
"How  to  Read  is  a  seasonable  publication.  As  a  drill  booK  Tor 
pTpressive  reading  it  supplies  a  aesideratum  in  our  schools.  It 
namt  be  adiuitteil  that  tetter  teaching  on  this  bniuch  is  greatly 
u<»)dod.  The  work  shows  skill  and  is  higiily  ciodituble  to  the 
author." 


New  Work,  Authorized  by  the  Education  De?psfft- 
inexit  in  Ontario  for  use  of  Teachers. 


EI^E^X  EIVXA  K.  Y 

tNATOlVIY, PHYSIOLOGY  AND  HYGIENE, 

For  Schools  and  Families. 

BV:DWfiRDPLAVTER.iyi.D.,EDITOR  OF  THESANrflRYJOJRKaL, 

PRICE     90    CENTS. 


Not  too  large  and  Technical,  nor  too  ele- 
mentary and  incomplete. 

Comprehensive — comprising  all  parts  ol  the 
subjects  treated  of. 

Concise,  yet  highly  interesting. 

Well  and  practically  illustrated  ;  and  with 
copious  questions  and  a  full  index. 

"  As  a  text-book  for  schools,  we  have  no  hesita- 
tion in  recommending  it  in  preference  to  anv  of 
the  text-books  oa  this  subject  now  in  use." — 
Canada  Lancet.' 

"  A  very  judicious  selection  has  been  made  of 
what  is  likely  to  be  useful  and  absorbed  by,  the 
non-professional  reader." — Canadian  journal  of 
Medical  Science, 

••  An  admirable  little  book.  Specially  adapted 
to  High  Schools  and  intelligent  laymen." — Michi- 
gan Medical  News  Detroit. 


\V,    .7.    OAOE     Sc     CO»ir»A?WY, 
i:«liirailuiiul    rubliklicrt. 


W.    J.    QAQE    A    CO.'S    EDUCATIONAL    SEB^IES. 


HEW    WORK    ON    BOTANY. 


AN 


ELEMENTARY BOTANY 

INTENDED    FOB    THK    USE    OF    PCnOOI>' 
With  tpecial  reference  to  the  $tudy  eif 

CANADIAN    PLiAHTSp 

TO   WHICH   IS   ADDED  A 

SELECTION    OF     EXAMINATION    PAPERS. 

BV 

JOr£lV      IMACOTJIV,     »I.  A.,    F.L.Sv 

Profeiiaor  of  Botany  in  Albert  University, 
AND 

II.  B.  si>OTTOisr,   isr.  a... 

Head  Master  of  Barrie  H  gh  SchooL 
ILLUSTRATED      BT     THE      AUTHORS. 

ISO   Pnareis,    Toned  Paper,    0 1  .OO. 


J.    QAQE    &     GO'S    KDUCATIONAL    SERIES. 


'i'  TICXT      llOOItS  ^ 

ENGLISH^GRAMMAR. 

— BY — 

MASON    AND    MACMILLAN. 


\ 


Mason's  Advanced  Grammar. 

Including  the  principles  of  Grammatical  Analysis.  By  C. 
P.  Mason,  B.A.,  F.C.P.,  Fellow  of  University  College.  London. 
Enlarged  and  thoroughly  revised,  with  Examination  Papers 
added  by  W.  Houston,  M.A.     27th  edition, $0  75 

"  I  SLsked  a  Grammar  School  Inspector  in  the  old  country 
to  send  me  the  best  grammar  publislird  there.  He  immedi- 
ately sent  Mason's.  The  chapters  on  the  analysis  of  difficult 
sentences  is  of  itself  sufficient  to  place  the  woik  far  beyond 
any  English  Grammar  before  the  Canadian  public." — A!ci. 
Sims.  M.A.,  H.M.H.S..  Oakville. 

Mason's  Shorter  English  Grammar. 

With  copious  and  carefully  graded  exercises,  243  pages — New 
and  improved  edition ^o  60 

Mason's  Outlines  of  English  Grammar. 

For  the  use  of  Junior  Classes $u  50 

English  Grammar  Exercises. 

By  C.  P.  MaMO.     Reprinted  from  Common  School   Edition, 
,  $0  30. 

ItCVISED    EDITIOIV 

Miller's  Swinton's  Language  Lessons. 

Adapted  as  an  introductory  Text  h<x}k  to  Mason's  Grammar. 
Bjr  J.  A.  Macmillaa,  B.A.  It  contains  the  Examination 
Paperi  for  admi^^ion  to  High  Scbools.  and  teaches  Grammar 
•M  CoapMUMO  uaultaoctftitly.     5tk  Edition,  5uib  thousand, 


The  Best  Elementary  &  Grammar  Composition 

—  IS   THK  — 

—or— 

Miller^s  Swinlon'sLanguaga  Lessons 

NOW  IN  INDESTRUCTIBLE  IRON  BINDING, 


6th  Rclltlon.  50tli  Thoiiaand.  With  Kxamtnattnn 
Papers  for  adinlHMloii  to  llii;h  Schooln.  AilHptpd  an 
ail  Introductory  Text  Book  to  :Tlaf«oii'M  Gra miliar. 


Proofs  Of  tho  Superiority  of  miller's  Edition. 


Miller's  Swinton's  is  authorized  by  the  Education 
Di^partmeiit  for  use  in  the  Schools  of  Ontarif?. 

Only  Edition  adopted  by  the  Protestant  Board  of 
Education  of  Montreal,  and  used  in  many  of  the 
principal  Schools  of  the  Province  of  Quebec. 

Only  Edition  used  in  the  Schools  of  Newfoundland. 

Only  Edition  adopted  by  the  Supt.  of  Education 
for  the  Schools  of  Manitoba. 

Miller's  Revised  Swinton  is  used  in  nine-tenths  of 
the  principal  Schools  of  Ontario. 

Only  Edition  prepared  as  an  introductory  Book 
to  Mason's  Grammar,  both  having  the  same 
Definitions. 

(A  THOHOUOII  EXAMINATION  GIVES). 

St.  Thomas,  Not.  SOth,  1878. 
To  th«  Preiident  A  Membewof  the  County  of  Kl.i<in  Teacher's  Assoc'n  : — 

III  %ccnrilniie«  Willi  »  tnotiun  r*""*''!  »t  th»  l»-t  rt'Kulur  lueptiriK  o(  the  A«iii'iiution, 
•  PIH.iiitiiiK  111*  iindcrsiKned  *  Comiuitte*  loeonsiiler  tlie  respective  inirils  of  difTerent 
I  nglish  Oi  aiuiuars,  witb  h  view  to  sui;2ei>t  llie  mii«t  miilable  one  for  I'uldlc  Sohnjl«, 
we  1"'»  leaTd  to  report,  that  after  tuUy  coiup.>rinK  the  variooK  editions  thut  have  bf  en 
reoiiiiuended,  we  believe  that  "  Miller's  Swliiton  a  Laniruatte  Lessons"  is  bebt  adaiit'il 
In  iiie  wains  uf  Junior  pupils,  and  wonld  urge  its  aalliocizaUoa  on  tta*  Uuveiouieut, 
vid  Its  introduoti.m  inlo  nnr  Public  Schools. 

tiiguea,     A   F.  BUTIiKR  Co.  Inspector. 
J.  MoKEA.V,  Town  Inspector. 

J.  MIMiKU,  M.A.,  Head  Ma«ter  St.  Thomat  nigh  School. 
A.  STKELK,  .M  A.,  "  Aylmer  High  School. 

N.  CAMrBKI.L  ••  Co.  of  Klgin  Model  School. 

It  aai  movad  and  seconded  (bai.  the  report  be  reeelved  and  adupiid.— 

Carried  onanimoaBlj 

S:^-  TO    AVOID    MISTAKES,    ASK    FOR 
REVISED    EDITION    MILLER'S    SWINTON 


THE  CANADA  SCHOOL  JOURNAL 

-DECEIVED— 

AN  HONORABLE  MENTION  R  THE  PARIS  EXHlBITlOfJ    1873. 

Ri^ecmmended  by  the  Miuiater  of  Education  for  Ontario. 
Hecommended  by  the  Cuuncil  of  Public  Inst.,   Qutbec. 
lircommended  by  Chief  Hunt,   of  Eiliic,  New  Brunswick. 
Hitcomnumded  hy  Chief  Sujit.  of  Educ,  Not-a  Scotia. 
Jitcommenden  by  Chief  Supt.  of  Educ.,  Brit.  Columbia.l 
JUoommended  by  Chief  Supt.  of  Educ.,  Manitoba. 

—IS  EDITED  BY— 

•i  Cininiittee  8f  Some  of  the  Leading  Educationists  in  Cntario,- 

— ASSISTED  BY— 

Able  Provincial    Editors    in     the    Provinces  of 

Quebec,   Nova  Scotia,   New    Brunswick,    Prince  Edward    Is- 

Und.    Manitoba,    and    British    Columbia,    thus  having    each 

section    of    the    Dominion    fully    represented. 

CONTAINS 

24PAGES0FRE1DIXG  MITTEH, 

Live  Editorial! ;     Contiibutions  on    important  Educa* 

tional  topics;     Solecticns  — Readings  for  the  School 

Koom ;    and  Notes  and    News   from  each 

Province, 


PRACTICAL    DEPARTMENT 

Will  always   contain  useful    hints   on  methods    of   teaching 

different    subjects. 

MATHEMATICAL  DEPARTMENT 

Gives   solutions   to    difficult  problems,   also  to  Examination 

Papers. 

OFFICIAL  DEPARTMENT 
Contains  such  regulations  as  may  be  issued  from  time  to  time 

StrnscRiPTioNs:  $t.oo  per  Annum,  strictly  in  advance 
Specimen  Nnmbi'r  Free.  Address  W.  'J.  Gaqi  &  Co 
Publisbar*  Toronto.  "' 


W.   J.   Gage  &  Go's   Manuals  for    Teachers. 

No.  1. 

iMIisca-kes  in  Teaclxing. 

By  J.  LAUGHLTN  HUGHES,  Supt.  of  Public  Schools,iTorouto. 
Toned  paper,  cloth  extra.  Price  50c. 


This  work  discusses,  in  a  terse  manner,  over  one  hundred  of  the 

mistakes  commonly  made  by  untrained  or  inexperienced  Teachers.    It 
Is  designed  to  warj  young  Teachere  of  the  errors  they  are  liable  to 
make,  and  lielp  thf*  ol  ier  members  of  the  profession  to  discard  what- 
ever methods  or  habits  may  be  preventing  their  liighest  success. 
The  mistakes  are  arranged  under  the  folllowing  heads:— 

1.  MISTAKES  IN  MANAGEMENT. 

2.  MISTAKES  IN  DISCIPLINE. 

3.  MISTAKES  TN  METHODS. 

4.  MISTAKES  IN  MANNER. 

"  We  advise  every  teacher  to  invest  fifty  cents  in  the  purchase  of  this 
nseful  volume."— j^eio  England  Journal  of  Education. 


No.  2. 

3f anuitl  of*  !I?einnaiisliil>. 

A  Handbook  intended  to  accompany  Beatty^s  system  of  Penmanehip, 
containing  a  full  exposition  of  the  system. 


8.  G.  BEATTY,  late  Principal  of  Ontario  Business  College,  and  author  of 

"  Beatty's  Practical  Penmanship." 

A.  F.  MACDONALD,  Principal  of  Wellesley  School,  Toronto. 

CONTENTS. 

ORGANIZING  CLASSES. 

DISTRIP.UTION  AND  COLLECTION  OF  WRITING  MATERIALS. 

POSITION,  PENHOLDINQ,  RESTS  AND  MOVEMENTS. 

MOVEMENT  EXERCISES. 

COUNTING  IN  CONCKRT. 

SPACING.  SLOPE,  SHADE,  &c. 

FORMATION,  ANALVSIS,  CRITICISM  OF  SMALL  AND  CAPITAL 

LETTERS. 
HINTd  TO  TEACHERS. 

Illustrated.    Price  60& 


No.  3,  . 

Ho-w  to  Secure  imd  X?etn,iii  A.t.tontion. 

By  J.  LAUGH  LIN  HUGHES,  Supt.  of  Public  Schools,  Toronto. 
Printed  on  Toned  Paper,  Cloth  extra.  Price  OOc. 
"  Admirably  ex(!cuted."— Si«cafionaI  Times,  London,  Eng. 
'•  Cannot  too  hiehly  commend  It."— Bome«'  Edticational  Monthly. 

No.  4. 
Midiiitul   of  Drill  nncl  OuliNtlienfoiS. 

POR  IIBB  IN  HOUOOLS. 

By  J.  L.  HUGHES,  Public  Scliool  InKp.,Tor.,  Graduate  of 
Military  School,  H.M.  2ath  Heglment. 
Price  40c. 
"A  ■        ."    ■  '  "-Toronto  a  lohr. 

"■'■■  Tor  evory  Tciictier,  particularly  In  country 

r'"  'a  School  Trftcher  sliould  teach  his  pupils 

•  T  can  H«r  the  oaHV  drill  I^HHcmH.  and  by 

Miir  a  hoiicllt  on  liis  country. "—C.  RAD- 

1  FlrBt  Life  Uiianls,  Drill  Instructor  Normal 

nn<i  .ii«j<i<"i  r^ciKKjJM,  inronio. 

W.  J.  OAOKdiCO.,  Kduoattonal  PublUherB,  Ibronto. 


New  Work,  Autliorized  bj  the  Education  Depart- 
ment in  Ontario  for  use  of  Teachers. 


und  Hyg-iene, 

For  Schools  and  Families. 


By  EDWAED  PLAYTER,  M.D.,  Editor  of  the  Sanitart  Journal 
Price  90o, 

Not  too  larjje  and  technical,  nor  too  elementary  and  incomplete. 

Compreheusive— compi  isinj?  all  parts  of  the  subjects  treated  of. 

Concise,  yet  highly  iuterestiug. 

Well  and  praciiuaily  illustrated;  and  with  copious  questions  and  a 
full  Index. 

"As  a  text-booL  for  schools,  we  have  no  hesitation  in  recommending 
it  in  preference  to  any  of  the  text-books  on  this  subject  now  in  use."— 
Canada  Ln^'cet. 

"A  very  judicious  eeloction  has  been  made  of  what  is  likely  to  be 
useful  to,  «nd  absorbed  by,  the  non-professional  reader."— Canodtan 
Jotirnal  of  Medical  Science. 

"An  admirable  littlo  book.  Spofially  adapted  to  High  Schools  and 
int'^lIiKent  laymen.''— ^If/c/u'i/oji  Medical  News,  Detroit. 

"The  simple  and  fftmiliar  lantruage  iisi'd  tliroughout  will  enable 
almost  aay  reader  to  master  the  contents  while  the  orderly  div.siou 
and  arrangemeut,  and  the  accurate  defiintions,  will  recommend  the 
volume  to  practical  educationists,  and  t.(>cure  for  it  a  permanent  posi- 
tion as  a  class-book." — Canada  Presbyterian. 

"The  arrangeimnt  of  the  work  uiHlor  notice  strikes  one  as  being 
gooil  and  convouient,  and  the  construction  is  such  tbar.  the  reader  wifl 

have  littlcidifiifulty  in  comprehending  the  meaning  of  the  author 

The  second  di  visi(  .u.  Hygiene,  is  aptly  treated  of  under  tlie  heads  of  the 
various  e.ssentiais  of  life,  air.  water,  food,  exercise,  rt  st,  sleep,  cloth- 
ing, bathing,  and  it  is  shown  how  mo.st  causes  of  disease  are  clearly 
coxinected  in  some  vvay  with  t)iose  essentials  of  life  in  their  various  re- 
lations to  the  functions  of  t'.ie  human  body."— Daily  Mail. 

"The autlior  has  very  properly  adapted  this  worli  for  the  use  of 

schools A  series  of  questions has  been  appended which  will 

aid  the  teacher  in  ascert;tining  the  amount  of  information  acquired  by 
his  scholars." — Daily  Olobe. 


New  "Work  on  Botany. 

\ 

Tlie  !EIlom.eiit:s  ol'  Sfx-iietiii-al  Botatny, 

Intended  for  the  use  of  Schools,  with-ppeciil  reference  to  the  study  of 
Canadi.in  plains.    To  wliich  i-  tidded  a 

SELKCTION  OF  EX^iMINATION  PAPERS, 

By  JOHN  MACOUN,  M..\..  F  LR  .Professor  of  Botanrin  Albert 

Univci-sity;  and  H.  D  SPOXTON,  MA ,  F.L.S ,  HeaSf  Master 
*  of  Barrie  Coil.  Institute 

njl.U8Tn»TED  BY  THK  AUTHORS, 

180  Pages,  Tojied  Paper,  $1.00. 

••  In  Canada  and  United  Staterit  ought  to  have  a  great  rxm."— School 

Ouardian,  Eng. 
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